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PPBS  in  Defense 
for  the 
Seventies 


Laurence  E.  Olewine 


Less  than  a year  ago,  the  De- 
fense Industry  Bulletin  published 
an  article  on  the  Defense  De- 
partment’s Planning-Program- 
ming-Budgeting System  (PPBS). 
The  final  paragraph  of  this  ar- 
ticle stated,  “A  decision-making 
process  cannot  be  set  in  concrete. 
It  must  remain  dynamic  and 
susceptible  to  change  if  it  is  to 
retain  its  utility.” 

This  statement  not  only  rings 
with  truth,  but  is  documented 
with  the  considerable  modifica- 
tions to  DOD’s  current  PPB  op- 
erations. Significant  changes  in 
this  vital  facet  of  the  DOD  de- 
cision process  provide  the  basis 
for  a second  article  within  a year. 


(See  article,  “Defense  PPBS — A 
1969  Overview,”  by  Commander 
Steven  Lazarus,  Defense  Industry 
Bulletin,  June  1969,  page  19.) 


Sometimes  it  is  difficult  to  find  spe- 
cific evidence  of  change  when  a 
firm  hangs  out  the  UNDER  NEW 
MANAGEMENT  shingle.  Such  is 
certainly  not  the  case  in  the  Defense 
Department,  where  Secretary  of  De- 
fense Melvin  Laird  and  Deputy  Secre- 
tary David  Packard  have  made  major 
revisions  in  the  Planning-Program- 
ming-Budgeting System  (PPBS). 

To  trace  the  evolution  of  these 
changes,  we  must  go  back  to  a Secre- 
tary of  Defense  Management  Confer- 
ence held  in  May  1969.  This  two-day 
meeting,  attended  by  the  Presidential 
appointees  within  the  department, 
was  aimed  at  improving  DOD’s  top- 
level  decision-making  process.  As  a 
result  of  discussions  at  this  meeting, 
basic  principles  were  established  for 
major  revisions  to  the  PPB  System. 
A few  months  earlier,  a Pentagon 
staff  effort  had  also  been  launched  to 
simplify  PPBS  procedures.  The  mesh- 
ing of  these  actions  resulted  in  a re- 
styling of  the  Defense  Department’s 
PPB  System.  The  modifications, 
accepted  by  all  DOD  components 
(military  services  and  defense  agen- 
cies), are  reflected  in  an  Oct.  29,  1969, 
revision  to  DOD  Instruction  7045.7, 
“The  Planning,  Programming  and 
Budgeting  System,”  which  is  being 
used  as  the  procedural  basis  for  prep- 
aration of  the  FY  1972-76  defense 
program  and  the  FY  1972  budget. 

This  article  will  not  discuss  details 
of  the  revised  PPB  System,  but  will 
focus  on  major  changes.  Emphasis 
will  be  on  the  four  new  documents 
that  have  been  added  to  the  cycle.  It 
must  be  stated  at  the  outset,  however, 


that  the  Five  Year  Defense  Program 
(FYDP)  is  still  the  heart  of  the  De- 
fense Department  PPB  System. 

One  of  the  key  changes  is  provision 
for  increased  input  from  and  consult- 
ation with  the  National  Security 
Council  (NSC).  The  relationship  be- 
tween the  Defense  Department  PPB 
System  and  the  NSC  policy  review 
process  is  much  closer  than  it  has 
been  in  recent  years.  Results  of  this 
relationship  will  be  seen  in  a number 
of  ways  in  the  revised  system. 

For  instance,  after  forwarding  the 
Joint  Strategic  Objectives  Plan,  Vol- 
ume I,  (JSOP  I),  the  strategy  and 
objectives  portion  of  this  plan,  to  the 
Secretary  of  Defense,  the  Joint  Chiefs 
of  Staff  (JCS)  revised  it  in  order  to 
include  full  impact  of  the  President’s 
recent  strategy  decisions.  These  deci- 
sions were  based  on  an  NSC  review 
of  alternative  worldwide  strategies, 
forces  and  budgets.  The  final  version 
of  JSOP  I (published  in  December 
1969)  provides  a more  valid  basis  for 
planning  and  programming  than  did 
previous  JSOPs.  There  is  no  question 
that  JSOP  I will  exert  more  influence 
than  its  recent  predecessors. 


Strategy  Guidance  Memorandum 

The  initial  new  document  in  the  re- 
vised PPB  System  is  based  on  a re- 
view of  JSOP  I by  the  Office  of  the 
Secretary  of  Defense.  As  a result  of 
this  review,  the  Secretary  of  Defense 
prepares  a tentative  Strategy  Guid- 
ance Memorandum.  This  memoran- 
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dum  incorporates  much  of  JSOP  I, 
and  reflects  any  modifications  or  addi- 
tional strategy  guidance  deemed  nec- 
essary by  the  Secretary  of  Defense. 

The  tentative  Strategy  Guidance 
Memorandum  is  then  sent  to  the  Joint 
Chiefs  of  Staff  for  review  and  com- 
ment. After  considering  JCS  com- 
ments,1 the  Secretary  of  Defense  is- 
sues a revised  Strategy  Guidance 
Memorandum  to  JCS,  the  military  de- 
partments, and  the  defense  agencies 
early  in  January.  Since  the  memoran- 
dum and  JSOP  I provide  the  basis  for 
force  planning,  the  goal  of  the  issu- 
ance is  current  and  completely  coordi- 
nated strategy  guidance  for  the  entire 
defense  community. 

Fiscal  Guidance  Memorandum 

The  second  new  document  is  the 
Fiscal  Guidance  Memorandum  issued 
by  the  Secretary  of  Defense.  The 
memorandum  represents  a major  de- 
parture from  the  previous  PPB  Sys- 
tem. The  fiscal  guidance  indicates 
overall  dollar  constraints  within 
which  programs  are  to  be  developed. 
The  Secretary  of  Defense  issues  ten- 
tative fiscal  guidance  in  January  for 
review  and  comment  by  the  Joint 
Chiefs  of  Staff,  military  departments 
and  defense  agencies.  The  Fiscal 
Guidance  Memorandum  for  FY 
1972-76  was  issued  in  March. 

Based  on  anticipated  DOD  dollar 
resources,  the  Fiscal  Guidance  Memo- 
randum projects  allocation  of  funds 
five  years  into  the  future  by  major 
mission  and  support  categories  for 
each  of  the  military  departments  and 
defense  agencies.  In  preparing  the 
fiscal  guidance,  consideration  will  be 
given  to  JSOP  I,  the  Strategy  Guid- 
ance Memorandum,  and  the  current 
Five  Year  Defense  Program. 

To  ensure  a balanced  DOD  pro- 
gram, the  FY  1972-76  Fiscal  Guid- 
ance Memorandum  indicates  that  both 
the  Joint  Force  Memorandum  and  the 
Program  Objective  Memoranda 
(which  are  discussed  later  in  this  ar- 

1 Because  of  the  time  required  to  re- 
vise JSOP-I  to  reflect  significant 
strategy  decisions,  and  problems  in- 
herent in  implementing  a revised 
PPB  System,  only  one  version  of  the 
Strategy  Guidance  Memorandum  was 
issued  in  the  current  cycle. 


tide)  must  contain  a base  program 
with  funding  levels  matching  those 
specified  in  the  fiscal  guidance,  by 
military  service  and  by  year,  for  each 
of  the  following  categories : 

• Strategic  Forces. 

• General  Purpose  Forces  (the 
total  of  land,  tactical  air,  naval  and 
mobility  forces). 

• Research  and  Development 
(FYDP  Program  6). 

• Intelligence  and  Security. 

• Support  to  Other  Nations. 

To  provide  flexibility,  DOD  compo- 
nents may  propose  alternative  force 
structures  based  on  reallocations 
among  the  aforementioned  categories 
by  means  of  annexes  to  the  Joint 
Force  Memorandum  and  Program  Ob- 
jective Memoranda,  as  long  as  mili- 
tary service  totals  by  year  remain 
unchanged. 

Introducing  fiscal  constraints  near 
the  beginning  of  the  annual  PPB 
cycle  provides  a basic  change  at  the 
very  roots  of  the  system.  Taking 
account  of  the  limits  on  funds  early 
in  the  cycle  forces  consideration  of 
alternatives  and  priorities  throughout 
the  entire  process  by  everyone  con- 
cerned. The  constraints  of  fiscal  real- 
ity will  generate  more  efficient  analy- 
sis and  evaluation  at  every  step  of 
the  process. 

During  the  period  when  tentative 
fiscal  guidance  is  being  reviewed  by 
the  military  departments  and  defense 
agencies,  the  Joint  Chiefs  of  Staff  are 
completing  JSOP  II,  the  force  struc- 
ture portion  (Volume  II)  of  the  Joint 
Strategic  Objectives  Plan.  JSOP  II 
provides  recommendations,  as  well 
as  the  associated  rationale,  on  forces 
needed  to  meet  the  strategy  guidance. 
It  is  significant  to  note  that  as  in 
previous  PPB  cycles,  JSOP  II  is  pre- 
pared without  regard  to  specific  finan- 
cial constraints. 

Joint  Force  Memorandum 

Publication  of  JSOP  II  and  the 
Secretary’s  Fiscal  Guidance  Memo- 
randum in  February  and  March,  re- 
spectively, sets  the  stage  for  the  third 
new  document  in  the  revised  PPB 
System,  the  JCS  Joint  Force  Memo- 
randum. 

This  document,  issued  in  April,  is 
indicative  of  the  revised  role  of  the 
Joint  Chiefs  of  Staff  in  the  PPB 


cycle.  The  Joint  Force  Memorandum 
again  presents  force  level  and  support 
program  proposals  in  a format  simi- 
lar to  JSOP  II,  but  JCS  recommenda- 
tions will  have  been  reworked  to  re- 
flect fiscal  constraints  of  the  Fiscal 
Guidance  Memorandum.  Where  funds 
delineated  in  the  Fiscal  Guidance 
Memorandum  are  not  adequate  to 
support  all  of  the  JSOP  II  recommen- 
dations, the  Joint  Force  Memorandum 
will  contain  the  JCS  assessment  of 
risks  associated  with  reducing  the 
JSOP  II  recommended  forces  to  meet 
fiscal  constraints.  This  assessment  of 
risk  will  be  made  in  light  of  the  strat- 
egy and  objectives  of  JSOP  I and  the 
Strategy  Guidance  Memorandum.  The 
Joint  Force  Memorandum  will  also 
highlight  major  force  issues  to  be  re- 
solved during  the  year.  Copies  of  the 
Joint  Force  Memorandum  will  be  dis- 
tributed to  the  Office  of  the  Secretary 
of  Defense  for  review,  and  to  the  mil- 
itary departments  and  defense  agen- 
cies for  further  guidance  in  their 
planning  activities. 

While  this  is  a new  and  perhaps 
difficult  role  for  the  Joint  Chiefs  of 
Staff,  they  are  moving  ahead.  The  key 
point  is  that  views  of  the  Joint  Chiefs 
will  now  be  expressed  in  the  context 
of  “real  world”  fiscal  constraints.  The 
Joint  Force  Memorandum  will  be  of 
considerable  influence  in  determining 
force  levels  and  priorities  for  the  mil- 
itary departments  and  defense  agen- 
cies. Under  the  revised  PPB  proce- 
dure, the  Joint  Chiefs  of  Staff  will 
participate  more  effectively  in  devel- 
oping the  Five  Year  Defense  Pro- 
gram, than  has  been  apparent  in 
recent  years. 

Program  Objective  Memorandum 

While  the  Joint  Chiefs  play  a consid- 
erable role  in  the  revised  procedures, 
there  is  also  a major  increase  in  tasks 
and  responsibilities  of  the  military 
departments  and  defense  agencies.  In 
May,  each  of  these  components  will 
submit  a Program  Objective  Memo- 
randum which  proposes  a total  mili- 
tary department  or  defense  agency 
program  in  terms  of  forces,  man- 
power and  costs.  The  Program  Objec- 
tive Memorandum  (POM),  which  will 
be  submitted  to  the  Secretary  of  De- 
fense, is  the  fourth  and  final  new  doc- 
ument in  the  revised  cycle. 
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The  POM  will  be  a comprehensive 
and  detailed  presentation  of  the 
forces  and  manpower  proposed  by 
each  military  department  or  defense 
agency  within  the  constraints  of  the 
Secretary’s  fiscal  guidance.  The 
POMs  will  also  be  prepared  to  reflect 
JSOP  I,  the  Strategy  Guidance  Mem- 
orandum, and  the  Joint  Force  Memo- 
randum. Individual  DOD  component 
Program  Objective  Memoranda  will 
provide  rationale  for  any  significant 
deviation  from  the  Joint  Force  Memo- 
randum, as  well  as  military  gains 
and/or  assessment  of  risk  resulting 
from  these  deviations.  Specific  for- 
mats have  not  yet  been  provided  for 
the  Program  Objective  Memorandum, 
other  than  that  it  will  be  structured 
by  major  mission  and  support  catego- 
ries used  in  the  Fiscal  Guidance 
Memorandum. 

In  certain  respects,  the  Program 
Objective  Memoranda  correspond  to 
“For  Comment”  Draft  Presidential 
Memoranda  (DPMs)  of  the  former 
PPB  procedure.  However,  instead  of 
having  initial  analysis  and  presenta- 
tion alternatives  prepared  by  the 
Office  of  the  Secretary  of  Defense,  as 
was  the  case  with  the  Draft  Presiden- 
tial Memoranda,  the  Program  Objec- 
tive Memorandum  is  a document  initi- 
ated exclusively  by  a military  depart- 
ment or  defense  agency.  And  this  mil- 
itary department/defense  agency  doc- 
ument will  then  be  subject  to  review 
and  comment  by  the  Secretary  of  De- 
fense, with  the  help  of  his  staff.  This 
is  a highly  significant  turn  of  events. 
It  places  the  burden  of  detailed  initial 
force  planning  and  tradeoff  analysis 
with  the  military  services  and  defense 
agencies,  which  represents  a consider- 
able deviation  from  previous  proce- 
dures. The  importance  of  this  facet  of 
the  procedures  was  well  summarized 
by  Assistant  Secretary  of  Defense 
(Comptroller)  Robert  Moot:2 

It  is  easy,  perhaps,  to  overlook 
the  significance  of  this  change.  It 
requires  the  [military]  services  to 
think  systematically  about  alter- 
natives to  current  and  planned 
programs.  It  is  the  [military] 

2 Address  by  Robert  C.  Moot,  Assist- 
ant Secretary  of  Defense  (Comptrol- 
ler), to  the  National  War  College, 
Dec.  17,  1969. 


services  who  must  challenge  their 
own  programs,  design  the  struc- 
ture of  the  analysis,  perform  the 
needed  research  and  present  their 
cases  in  the  Program  Objective 
Memorandum. 

Based  upon  review  of  individual 
Program  Objective  Memoranda  by  the 
Secretary  of  Defense,  a series  of  Pro- 
gram Decision  Memoranda  will  be  is- 
sued to  reflect  the  Secretary’s  pro- 
gram decisions.  It  is  anticipated  that 
Program  Decision  Memoranda  will  be 
completed  by  the  end  of  July.  How- 
ever, there  is  provision  for  DOD  com- 
ponents to  express  a dissenting  view 
to  any  of  the  Secretary’s  program  de- 
cisions. The  Secretary  will  direct  ap- 
propriate staff  reviews  of  any  docu- 
mented dissenting  views.  Any  new  de- 
cisions resulting  from  such  review 
will  be  reflected  in  modified  Program 
Decision  Memoranda.  It  is  anticipated 
that  these  reviews  will  take  place 
during  the  month  of  August.  Also 
during  the  month  of  August,  the 
Joint  Chiefs  and  Service  Secretaries 
meet  with  the  Secretary  of  Defense  to 
discuss  and  resolve  any  remaining 
major  force  issues.  This  meeting  or 
series  of  meetings  result  in  final  pro- 
gram decisions  to  be  reflected  in  an 
updated  Five  Year  Defense  Program, 
prior  to  starting  the  budget  review 
portion  of  the  cycle  in  October. 

The  budget  review  process  remains 
unchanged,  although  introduction  of 
fiscal  guidance  early  in  the  cycle 
should  make  the  review  less  hectic. 

Impact  of  Revised  PPB 

It  is  difficult  to  isolate  any  single 
item  as  the  most  significant  change. 
However,  even  this  brief  review 
should  serve  to  indicate  that  we  will 
have  a much  more  unified  program 
and  budget  operation  than  in  the 
past.  While  programming  did,  in  fact, 
provide  a bridge  between  planning 
and  budgeting,  it  is  still  viewed  by 
some  as  being  disconnected  from 
budgeting.  The  revised  procedures  are 
aimed  at  ensuring  that  program  is- 
sues will  translate  much  more  readily 
into  budget  issues.  There  is  an  orga- 
nizational signal  being  sounded  here, 
as  it  is  apparent  that  program  ana- 
lysts and  the  budget  community  will 
have  to  work  much  closer  than  ever 
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before.  This  is  true  at  the  level  of  the 
military  department  and  the  defense 
agency,  as  well  as  at  the  level  of  the 
Office  of  the  Secretary  of  Defense. 

Perhaps  the  greatest  impact  of  the 
revised  system  is  that  many  detailed 
planning  and  programming  decisions 
will  be  made  at  a lower  level  than 
before.  In  the  past,  many  of  these 
detailed  decisions  were  made  person- 
ally by  the  Secretary  of  Defense 
during  final  weeks  of  the  cycle.  The 
revised  system  will  provide  for  a 
greatly  increased  sharing  of  the  re- 
sponsibilities leading  to  major  deci- 
sions that  annually  are  expressed  in 
the  budget.  The  presence  of  realistic 
fiscal  constraints  early  in  the  year 
will  give  each  DOD  component  a 
much  greater  voice  in  determining 
final  configuration  of  its  budget. 

While  there  will  be  greater  military 
department  and  defense  agency  par- 
ticipation at  almost  every  step  of  the 


Defense  Industry  Bulletin 


3 


procedure,  as  well  as  increased  free- 
dom to  take  the  initiative  in  propos- 
ing reallocation  of  proposed  resources, 
there  will  also  be  increased  responsi- 
bility for  ensuring  efficient  and  eco- 
nomical management  of  resources. 
And  in  plain,  simple  language,  this 
means  more  analysis,  an  upgrading  in 
both  quantity  and  quality.  This  is 
particularly  true  when  considering 
that  a detailed  program-by-program 
presentation  and  evaluation  of  alter- 
natives must  be  assembled  by  each 
military  department  and  defense 
agency  in  preparing  the  Program 
Objective  Memorandum. 

The  other  item  of  considerable  sig- 
nificance is  that  programs  will  be  de- 
signed around  fiscal  reality,  even  in 
the  earliest  stages  of  the  cycle.  Under 
previous  procedures,  a large  part  of 
the  PPB  cycle  was  spent  in  working 
on  plans  with  total  costs  in  excess  of 
finally  approved  budgets.  This  neces- 
sitated frequently  frantic  budget 
trimming  from  October  to  December 
on  a program  that  took  nine  months 
to  structure.  For  example,  in  1968, 
the  $100  billion  September  program 
was  reduced  to  about  $80  billion  by 
December,  and  was  later  cut  to  $76 
billion  by  the  Congress.  Under  the  re- 
vised system,  budget  submissions  will 
be  within  constraints  of  the  Fiscal 
Guidance  Memorandum,  and  the  Octo- 
ber to  December  time  frame  can  be 
used  for  fine-tuning. 

Full  impact  of  the  revised  proce- 
dures will  not  be  felt  for  a number  of 
months,  although  some  aspects  of  the 
revisions  were  used  in  preparing  the 
FY  1971  budget.  It  is  important  to 
remember  that  the  PPB  revisions 
were  thoroughly  planned,  discussed 
and  coordinated  throughout  the  entire 
department — Office  of  the  Secretary 
of  Defense,  Joint  Chiefs  of  Staff,  the 
military  departments  and  the  defense 
agencies.  The  changes  represent  a 
composite  point  of  view.  By  working 
as  a team,  DOD  components  should 
use  the  revised  PPB  procedures  to 
make  the  FY  1972  cycle  one  of  the 
best  on  record. 

However,  while  the  proposed  sys- 
tem looks  good,  one  must  not  lose 
sight  of  the  wisdom  quoted  in  the  in- 
troduction to  this  article : “A  deci- 
sion-making process  . . . must  remain 
dynamic  and  susceptible  to  change  if 
it  is  to  retain  its  utility.” 


Economic  Analysis 


Ordering 

Spending 

Priorities 

Edward  E.  Winchester 

Domestic  priorities  versus  military 
priorities.  Cost  overruns.  Poor 
performance.  Late  delivery  of  weapon 
systems. 

Among  other  things,  critics  of  de- 
fense spending  cite  these  reasons  to 
support  the  premise  that  there  should 
be  more  systematic  evaluation  of  de- 
fense programs  and  projects  from 
cradle  to  grave.  General  unrest  with 
the  war  in  Vietnam,  urgent  domestic 
needs,  and  the  continual  pressure  of 
inflation  have  put  this  issue  squarely 
before  the  Congress,  the  public  and 
the  Administration. 

Almost  a year  ago  the  Council  of 
Economic  Advisors  predicted  that  the 
end  of  U.S.  involvement  in  Vietnam 
would  bring  a “peace  dividend”  of  $22 
billion.  It  is  certain  that  future  de- 
fense spending  will  have  to  compete 
with  social  programs  for  federal 
funds  on  the  basis  of  costs  and  bene- 
fits. This  fact  is  obvious  from  the 
public  attention  currently  being  given 
to  problems  of  national  priorities. 

Some  critics  assert  that  many  de- 
fense procurement  practices  do  not 
make  sense.  For  example:  Because 
helicopters  have  proved  valuable  in 
fighting  guerrilla  war  in  certain  kinds 
of  Vietnamese  terrain,  does  it  make 
sense  to  spend  a billion  dollars  equip- 
ping all  Army  divisions — even  those 
prepared  to  fight  on  the  open  terrain 
of  Central  Europe — with  a full  com- 
plement of  helicopters  on  top  of  their 
regular  equipment?  Why  build  nu- 
clear carriers,  destroyers,  and  frigates 
at  nearly  twice  the  cost  of  convention- 


ally powered  ships  when  the  only  ad- 
vantages are  very  minor  increases  in 
cruising  speed  and  range  of  the 
Fleet?  These  are  the  kinds  of  ques- 
tions that  must  be  addressed  during 
the  process  of  making  economic  anal- 
ysis of  proposed  DOD  investments. 

Approach 

In  the  opinion  of  Assistant  Secre- 
tary of  Defense  (Comptroller)  Robert 
C.  Moot,  the  major  objective  of  deter- 
mining and  justifying  programs, 
priorities,  and  resource  levels  within 
DOD  has  not  been  achieved,  but  a 
good  start  has  been  made  by  manage- 
ment mechanisms  created  during  the 
past  year. 

Taking  stock  of  the  Defense  De- 
partment, Mr.  Moot  also  observed, 
Every  major  program  in  the  bud- 
get must  be  supported  by  an  eco- 
nomic analysis;  it  must  be  ade- 
quately explained;  its  actual 
performance  must  be  monitored 
from  a financial  management 
viewpoint.  We  must  discipline 
ourselves  to  do  this,  not  only 
to  have  a better  justified  budget, 
but  also  to  have  more  effective 
and  economical  programs.  These 
economic  analyses  must  be  used 
by  management. 

All  levels  of  management  are  now 
required  to  use  the  so-called  “systems 
approach”  to  evaluate  the  cost-benefit 
implications  of  defense  expenditures. 
In  keeping  with  the  policy  of  “partici- 
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patory  management,”  considerable 
latitude  and  flexibility  has  been  given 
to  the  military  services  and  defense 
agencies  in  deciding  the  methods  of 
analysis  and  the  amount  of  detail 
that  is  to  be  submitted  to  the  Office  of 
the  Secretary  of  Defense.  But,  as  a 
general  rule,  spending  proposals  will 
be  backed  up  by  a cost-benefit  study, 
cost-effectiveness  analysis,  or  a cost/ 
output  tradeoff  study. 

Obviously  a great  deal  is  to  be 
gained  from  broader  application  of 
the  systems  approach  to  DOD  deci- 
sion making.  The  systems  approach 
encompasses  economic  analysis  or  sys- 
tems analysis,  systems  engineering, 
value  engineering  and  cost  reduction. 
It  has  the  potential  of  helping  new 
programs  get  off  to  a good  start  and 
assuring  that  obsolete  programs, 
which  have  outlived  their  usefulness, 
are  detected  at  an  early  stage. 

A ready-made  market  for  develop- 
ing a program  analysis  capability  is 
developing  rapidly.  The  need  to  sup- 
port defense  acquisitions  with  sound 
economic  analysis  is  causing  program 
initiators  to  place  greater  emphasis 
on  cost-effectiveness  and  cost/output 
tradeoff  studies  to  justify  acquisition 
of  weapon  systems  and  services  for 
national  defense.  Economic  analysis 
will  be  an  important  means  of  devel- 
oping public  confidence  in  defense 
programs  by  demonstrating  that  the 
benefits  of  spending  proposals  do,  in 
fact,  exceed  the  costs  at  any  given 
point  in  time.  Planners  and  program- 
mers will  have  to  examine  deeply  pro- 
gram objectives  and  criteria  for 
accomplishment.  The  results  of  these 
analyses  will  have  to  be  used  in  the 
budget  process.  At  various  stages  of 
procurement,  and  at  various  levels  of 
detail  for  a given  contract  work 
breakdown  structure,  an  economic 
analysis  may  be  useful  for  justifying 
support  and  production  requirements. 
Line  managers  are  required  to  ana- 
lyze and  evaluate  the  cost-benefit  im- 
plications of  their  spending  proposals. 
Quite  often  only  contractor  personnel 
will  be  able  to  make  these  analyses. 

Economic  analysis  can  be  applied  to 
new  investments  as  well  as  to  ongoing 
programs.  It  can  also  be  the  basis  for 
evaluating  activities  and  ordering 
priorities  for  projects  subject  to  ter- 
mination when  budget  reductions  are 
being  levied.  Program  analysis  and 


the  analytical  techniques  of  economic 
analysis  are  at  the  very  heart  of 
the  Planning-Programming-Budgeting 
System  (PPBS)  of  the  Defense  De- 
partment. 


Sound  Spending  Proposals 

In  this  current  environment,  man- 
agers at  all  levels  must  choose 
efficient  programs.  They  will  engage 
in  new  programs,  or  continue  ongoing 
programs,  only  when  a convincing 
case  can  be  made  to  show  that  the 
benefits  will  clearly  outweigh  the 
costs  and  that  alternatives  have  been 
considered. 

The  entire  spending  policy  of  the 
Defense  Department  must  operate 
within  the  framework  of  overall 
policy  and  fiscal  guidance.  This  guid- 
ance comes  from  the  President  to  the 
Secretary  of  Defense,  and  flows  down 
from  the  Secretary  to  the  planning, 
programming  and  budgeting  staffs  of 
the  military  services  and  defense 
agencies,  to  individual  line  managers, 
and  to  defense  contractors.  This 
“top-down”  planning  is  one  approach 
for  integrating  economic  analysis  into 
the  entire  decision-making  process. 

“Bottom-up”  planning  is  full  of  im- 
plications for  economic  analysis  to 
support  planning,  programming,  and 
budgeting.  Initial  development  of  an 
investment  or  spending  proposal  is 
likely  to  be  fairly  low  in  the  hier- 
archy of  the  Defense  Department. 
Most  decisions  at  lower  levels  of  man- 
agement are  highly  analyzable  enti- 
ties because  of  their  scope  and  nature 
of  activities.  Deep  evaluations  of  new 
spending  proposals  and  reappraisal  of 
the  need  for  ongoing  activities  can  be 
made  only  at  lower  levels  because 
needed  technical  knowledge  may  exist 
only  in  an  organizational  component 
far  removed  from  top  management. 

Zero-Base  Budgeting 

To  put  the  subject  in  another 
perspective,  it  is  important  to  realize 
that  FY  1971  DOD  procurement 
budgets  aggregate  more  than  $18  bil- 
lion and  consist  of  hundreds  of  indi- 
vidual line  items.  Many  of  these  line 
items  consist,  in  turn,  of  many  sub- 
items  which,  in  and  of  themselves, 


may  be  susceptible  to  economic  analy- 
sis. Certainly  it  would  be  impractical 
to  try  a comprehensive  evaluation  of 
all  investment  proposals  at  the  level 
of  the  Office  of  the  Secretary  of  De- 
fense, where  there  is  a staff  of  10 
people  to  review  submissions  which 
total  between  $20  and  $30  billion. 
Therefore,  it  is  necessary  to  look  to 
the  military  services  and  defense 
agencies  to  provide  assurances  that 
the  necessary  analytic  studies  have 
been  used  in  the  budget  formulation 
process.  Obviously,  only  the  barest 
start  has  been  made  to  use  economic 
analysis  to  order  spending  priorities 
in  the  Defense  Department. 

Customarily,  the  officials  in  charge 
of  established  programs  have  had 
to  justify  only  the  increases  which 
they  sought  above  the  previous  year’s 
appropriation.  What  they  had  already 
budgeted  was  usually  accepted  as  nec- 
essary, without  re-examination.  DOD 
Instruction  7041.3,  “Economic  Analy- 
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sis  of  Proposed  Department  of  De- 
fense Investments,”  Feb.  26,  1969, 
now  provides  for  evaluation  of  ongo- 
ing programs  and  reassessment  of 
priorities.  It  adopts  a modified  version 
of  the  concept  of  zero-base  budgeting. 
In  iterative  studies  of  the  same  in- 
vestment proposal  at  successive  deci- 
sion points,  when  new  funding  is  re- 
quired, e.g.,  concept  formulation,  con- 
tract definition,  full-scale  develop- 
ment, operation  and  support,  an  eco- 
nomic analysis  should  be  prepared  or 
updated  at  the  point  where  the  re- 
sults of  the  study  could  influence  fur- 
ther investments  or  expenditure  deci- 
sions. In  other  words,  a case  must  be 
made  to  justify  the  entire  investment, 
just  as  if  the  program  is  entirely 
new. 

DOD  Instruction  7041.3  establishes 
policy  and  procedures  for  consistent 
application  of  economic  analysis  to 
proposed  DOD  investment  projects  in 
order  to : 

• Identify  systematically  the  bene- 
fits and  costs  associated  with  re- 
sources requirements  so  that  useful 
comparisons  of  alternative  methods 
for  accomplishing  a task  or  mission 
can  be  made. 

• Highlight  the  key  variables  and 
the  assumptions  on  which  investment 
decisions  are  based  and  allow  evalua- 
tion of  these  assumptions. 

• Evaluate  alternative  methods  of 
financing  investments. 

• Compare  the  relative  merits  of 
various  alternatives  as  an  aid  in  se- 
lecting the  best  alternative. 

Economic  analysis  is  only  a tool  for 
determining  the  allocation  of  re- 
sources to  each  program  and  activity, 
and  for  ordering  DOD  priorities. 
With  respect  to  costs  and  benefits, 
military  service  and  defense  agency 
headquarters  must  justify  program 
requests  and  program  budget  submis- 
sions they  deem  necessary,  using, 
whenever  appropriate,  the  techniques 
of  economic  analysis.  Ultimately,  the 
budget  of  the  Defense  Department 
will  tend  to  reflect  only  projects  hav- 
ing the  highest  marginal  benefit  per 
dollar  of  marginal  costs. 

What  Economic  Analysis  Is 

Economic  analysis  concerns  itself 
with  questions  of  supply  and  demand. 


However,  the  Federal  Government 
deals  largely  in  areas  where  there  is 
no  market  place.  Accordingly,  one 
function  of  economic  analysis  is  to 
provide  intelligence  about  demand, 
whether  for  a desired  level  of  mili- 
tary capability,  a new  wing  of  tacti- 
cal aircraft,  military  housing  units, 
etc. 

Another  function  of  economic  anal- 
ysis is  to  provide  information  to  jus- 
tify requests  for  funds  to  meet  those 
demands,  and  to  provide  for  ordering 
priorities  of  spending  programs  of 
the  Defense  Department  based  on 
their  costs  and  benefits. 

Other  forms  of  analysis  may  be  un- 
dertaken to  increase  efficiency  of  op- 
erations. However,  the  focus  of  atten- 
tion will  be  on  an  organization’s 
objectives  and  on  the  cost  and  benefits 
of  the  investments  it  recognizes  as 
being  important  to  accomplish  those 
objectives.  Emphasis  is  placed  on  or- 
dering priorities  and  evaluating  in- 
vestments. 

Strong  emphasis  is  now  being 
placed  on  decentralization  in  the  De- 
fense Department.  Professional  mili- 
tary people  are  being  given  more  re- 
sponsibility and  authority  for  making 
recommendations  and  executing  mili- 
tary plans.  Economic  analysis,  as  a 


subset  of  the  Planning-Program- 
ming-Budgeting System  (PPBS),  is  a 
major  step  to  bring  both  PPBS  and 
economic  analysis  “down  the  chain  of 
command.” 

At  the  suggestion  that  proposed  ex- 
penditures be  backed  up  by  an  eco- 
nomic analysis  in  accordance  with 
DOD  Instruction  7041.3,  some  miscon- 
ceptions are  likely.  It  is  sometimes 
said  that  economic  analysis  applies 
only  to  problems  which  can  be  quanti- 
fied. Some  may  say  it  is  not  very 
useful  for  evaluating  investments  for 
research  and  development  and  ex- 
penditures which  are  justified  on  the 
basis  of  military  necessity.  Others 
view  analysis  as  applying  only  to 
acquisitions  of  plant  and  equipment; 
only  for  estimating  dollar  savings. 
Some  may  believe  that  it  does  not 
involve  technical  and  performance 
considerations,  and  unquantifiable 
factors  such  as  health,  safety,  or  se- 
curity. 

Fundamental  to  economic  analysis 
is  the  concept  of  “open  and  explicit 
analysis.”  Economic  analysis  is  open 
and  explicit  if  it  is  presented  so  that 
the  objectives  and  alternatives  of  in- 
vestments are  clearly  defined,  costs 
and  benefits  are  identified,  and  all  the 
important  assumptions,  factors,  calcu- 
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lations,  and  judgments  are  clearly 
presented.  From  such  analysis,  inter- 
ested parties  can  see  exactly  how  rec- 
ommendations were  derived.  Proposi- 
tions can  be  checked  for  logic.  Ques- 
tions of  fact  can  be  tested  against 
factual  evidence.  Matters  of  value 
and  uncertainty  can  be  exposed  and 
clarified.  Decision  makers  will  know 
exactly  where  to  apply  judgment. 
Thus,  economic  analysis  is  an  aid  to 
judgment,  not  a substitute  for  judg- 
ment. It  helps  by  isolating  the  poten- 
tial significance  of  each  of  the  invest- 
ment alternatives. 

The  term  “investment,”  as  used  in 
DOD  Instruction  7041.3,  applies  to 
more  than  just  capital  acquisitions  of 
plant  and  equipment.  A definite  dis- 
tinction is  drawn  between  investment 
and  investment  costs.  In  a broad 
sense,  an  investment  is  an  acquisition 
of  goods  and  services.  This  includes 
any  expenditure,  e.g.,  leaseholds,  pro- 
curement of  equipment  or  services, 
and  other  non-capital  acquisitions.  An 
investment  is  an  expenditure  made  in 
the  expectation  of  realizing  benefits. 
It  may  involve  recurring  and  nonre- 
curring costs  (research  and  develop- 
ment costs,  investment  costs,  and  op- 
erating costs),  as  well  as  tangible  and 
intangible  benefits  and  indicators  of 
effectiveness  and  output. 

DOD  Instruction  7041.3  differen- 
tiates between  two  key  economic  con- 
cepts: “equal  cost”  (isocost)  and 

“equal  benefit”  (isoquant).  Its  two 
primary  objectives  are: 

• Identification  of  cost  reduction/ 
least  cost  investment  alternatives. 

• Improvement  of  effectiveness  or 
performance  of  both  new  and  ongoing 
programs. 

In  other  words,  economic  analysis  is 
primarily  a set  of  concepts  for  evalu- 
ating the  costs  and  results  of  expendi- 
ture. 

' •;  r r 

Need  for  Economic  Analysis 

Sound  economic  analysis  is  an  es- 
sential part  of  the  process  of  ordering 
spending  priorities  for  the  Defense 
Department.  In  an  environment 
where  demand  exceeds  the  available 
supply  of  funds  and  fiscal  guidelines 
impose  budget  constraints,  investment 
proposals  must  be  evaluated  on  their 
relative  merits,  and  priorities  estab- 
lished. In  other  words,  the  analytical 


techniques  of  economic  analysis  must 
be  used  by  management  at  all  levels. 
It  is  only  by  determining  progams 
and  projects  which  are  capable  of  at- 
taining required  objectives,  programs 
which  have  outlived  or  attained  re- 
quired objectives,  and  programs 
whose  benefits  are  in  excess  of  their 
costs  that  it  is  possible  to  begin  to  lay 
a basis  for  ordering  priorities.  This  is 
the  purpose  of  economic  analysis. 

The  relationship  between  the  level 
of  performance  of  defense  programs 
and  the  amount  of  analysis  which  is 
needed  is  depicted  in  Figure  1.  There 
is  little  incentive  or  demand  for  anal- 
ysis when  program  performance  is 
high.  Conversely,  the  lower  the  level 
of  performance,  the  greater  is  the 
need  for  analysis.  Unfortunately,  the 
precise  position  of  the  Defense  De- 
partment on  this  conceptual  schematic 
can  be  ascertained  only  by  means  of 
empirical  observations  and  investiga- 
tions. 

One  source  of  empirical  data,  which 
is  useful  for  demonstrating  the  level 
of  performance,  is  the  Comptroller 
General’s  Annual  Report.  For  exam- 


ple, total  dollar  collections  and  other 
measurable  savings  in  the  Defense 
Department  for  the  period  of  FY 
1965-68,  attributable  to  the  General 
Accounting  Office,  amounted  to  $436 
million.  To  this  figure  could  be  added 
measurable  savings  resulting  from  in- 
ternal DOD  audit  activities,  and  sav- 
ings resulting  from  the  value  engi- 
neering, cost  reduction  and  suggestion 
programs.  The  total  amount  of  sav- 
ings, of  course,  is  an  unknown,  but  it 
is  bound  to  be  substantial.  The  many 
reports  submitted  to  Congress  alleg- 
ing waste  and  inefficiency,  and  ways 
of  improving  program  performance, 
are  other  indicators  of  the  need  for 
greater  emphasis  on  analysis  by  the 
Defense  Department. 

Changes  in  the  level  of  program 
performance  are  generally  caused  by: 

• Pursuit  of  new  investment  alter- 
natives, options,  and  ways  of  doing 
business  which  will  result  in  improved 
performance  and  greater  efficiency. 

® Failure  of  individuals  to  properly 
analyze  and  evaluate  the  consequences 
of  expenditure  decisions. 

• Failure  to  control  and  conduct 


DOD  Component  Regulations  Applying 
to  Economic  Analysis 


Military  Service  or 
Defense  Agency 

Implementing  Document 

Date 

Army 

Army  Regulation  37-13 

June  4,  1969 

Air  Force 

Air  Force  Regulation 
172-2 

Dec.  30,  1969 

Navy 

SECNAV  Instruction 
7000.14 

June  30, 1970 

Defense  Communica- 
tions Agency  (DCA) 

DCA  Instruction  600-60-1 

June  25,  1969 

Defense  Intelligence 
Agency  (DIA) 

DIA  Regulation  45-8 

April  24,  1969 

Defense  Atomic  Sup- 
port Agency  (DASA) 

DASA  Regulation  7041.3 

Sept.  26,  1969 

Defense  Supply  Agency 
(DSA) 

DSA  Regulation  7041.1 

June  10,  1969 

Defense  Contract  Audit 
Agency  (DCAA) 

DCAA  Regulation  7041.1 

Oct.  1,  1969 

National  Security 
Agency  (NSA) 

NSA  Comptroller 

June  10,  1969 

Memorandum  No.  30 

Figure  2. 
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Figure  3. 


adequate  analysis  of  ongoing  pro- 
grams and  activities. 

Greater  use  of  the  economic  con- 
cepts, which  form  a necessary  part  of 
program  analysis,  is  one  way  of 
achieving  economic  efficiency  and  an 
optimum  level  of  performance  in 
DOD  operations. 


Need  for  Written  Guidance 

It  is  possible  to  have  effective  and 
efficient  management  systems,  such  as 
the  PPB  System,  without  written  poli- 
cies. But  the  relative  formalism, 
which  is  an  essential  characteristic  of 
the  PPB  System  makes  it  desirable  to 
have  certain  basic  policies  made  ex- 
plicit, to  assure  that  those  policies 
and  procedures  are  followed.  When 
PPB  responsibilities  are  decentralized 
and  analyses  are  made  at  various  or- 
ganizational levels,  it  is  even  more 
important  to  have  written  instruc- 
tions to  assure  consistency  in  the  ap- 
plication of  specific  policies  and  pro- 
cedures. 

Regulations  implementing  economic 
analysis  in  DOD  components  are  listed 


in  Figure  2 (page  7).  These  guidelines 
should  have  a significant  impact  on 
the  preparation  of  the  FY  1972  de- 
fense budget. 

The  basic  requirement  for  tradeoff 
studies  and  cost-effectiveness  analysis 
is  also  the  heart  of  the  new  System 
Engineering  Management  Program 
(Military  Standard  499).  It  provides 
criteria  for  defense  contractors  to  fol- 
low in  determining  the  optimum 
choice  among  technically  feasible  al- 
ternatives from  a mission  perform- 
ance point  of  view.  Military  Standard 
499  is,  therefore,  a logical  complement 
to  DOD  Instruction  7041.3.  The  role 
of  economic  analysis  in  the  procure- 
ment process  is  shown  in  Figure  3. 

Efforts  to  institute  economic  analy- 
sis of  policy  issues  in  DOD  is  by  no 
means  complete.  There  is  still  a long 
way  to  go  to  ensure  that  economic 
analysis  is  incorporated  in  the  deci- 
sion process  in  DOD. 

For  many  program  planners  the 
written  guidelines  present  little  that 
is  new.  Economic  analysis  may  merely 
help  to  improve  the  quality  of  ana- 
lyses which  are  normally  done.  Where 
it  has  not  been  used,  hopefully 
changes  will  occur.  Much  more  em- 


phasis will  have  to  be  placed  on  using 
economic  analysis,  particularly  in  the 
budget  process.  Since  the  federal 
budget  brings  program  priorities 
more  sharply  into  focus  than  any- 
where else,  the  challenge  is  to  gain  an 
understanding  of  the  requirements  un- 
derlying the  budget  and  the  potential 
impact  of  reordering  priorities.  This 
understanding  must  be  communicated 
to  all  segments  of  our  society.  The 
challenge  has  been  particularly  acute 
for  the  DOD  portion  of  the  federal 
budget,  since  virtually  all  the  pres- 
sure has  been  for  decreases. 

Controlling  Expenditures 

The  actual  costs  and  benefits  of  ex- 
isting programs  are  often  at  a disad- 
vantage when  compared  with  the 
promised  costs  and  benefits  of  pro- 
posed programs.  While  DOD  Instruc- 
tion 7041.3  currently  provides  only 
for  pre-expenditure  evaluations,  eco- 
nomic analysis  per  se  may  be  viewed 
as  diagnostic,  as  well  as  prescriptive. 
Through  the  application  of  analytical 
techniques,  it  is  possible  to  make  an 
economic  analysis  or  evaluation  of 
past  investments  and  ongoing  pro- 
grams and  activities. 

It  has  been  suggested  that  DOD 
Instruction  7041.3  be  supplemented 
with  provisions  for  variance  analysis 
of  actual  performance  with  planned 
performance.  A “closed  loop”  of  this 
nature  is  necessary  to  establish  credi- 
bility for  cost-benefit  studies.  Fur- 
thermore, performance  measurement 
is  essential  to  maximize  actual  per- 
formance, output,  benefits,  and  sav- 
ings. Otherwise,  PPB  will  not  be  a 
“system”  because  it  will  not  have  a 
feedback  capability.  Users  of  the  in- 
struction should  be  alert  to  this  par- 
ticular shortcoming.  There  is  a need 
to  use  economic  analysis  on  a post-ex- 
penditure basis  to  evaluate  perform- 
ance, and  to  identify  necessary 
corrective  actions  for  situations  which 
fall  outside  acceptable  parameters. 

To  strengthen  this  control  function, 
the  Assistant  Secretary  of  Defense 
(Comptroller)  has  requested  the  Serv- 
ice Secretaries  and  Defense  Agency 
Directors  to  place  greater  emphasis 
on  performance  (output)  measure- 
ment. He  urged  that  managers  at  all 
organizational  levels  relate  specific 
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goals  and  accomplishments  to  broad 
organizational  goals  by  establishing 
goal-setting  and  performance  meas- 
urement programs.  When  the  missing 
link,  performance  measurement,  in 
the  existing  PPB  process  is  fully  de- 
veloped and  implemented  on  a broad 
scale,  there  will  be  much  greater  like- 
lihood of  effecting  increased  econom- 
ies and  efficiencies  within  DOD. 


Summary 

From  the  foregoing  it  can  be  seen 
that,  even  though  economic  analysis 
stresses  the  use  of  scientific,  quantita- 
tive techniques,  it  also  makes  use  of 
expert  intuition  and  judgment. 

It  is  important  to  be  specific  about 
costs  and  benefits,  even  if  it  is  not 
possible  to  quantify.  The  analyst 
should  take  a wide  view  in  identifying 
the  consequences  of  proposed  expendi- 


tures and  identify  both  quantifiable 
and  non-quantifiable  consideration — 
call  them  externalities,  side-effects, 
spill-overs,  repercussion  effects,  or 
what  have  you.  If  they  are  relevant 
and  significant,  they  should  be  identi- 
fied in  the  analysis. 

It  is  easy,  unfortunately,  to  exag- 
gerate the  degree  of  assistance  that 
economic  analysis  can  offer  the  policy 
maker  or  the  decision  maker.  At  most, 
it  can  only  aid  him  in  understanding 
relevant  alternatives  and  key  assump- 
tions by  providing  estimates  of  the 
cost,  risks,  payoffs,  and  other  implica- 
tions' associated  with  each  course  of 
action.  Hopefully,  it  will  lead  him  to 
consider  new  and  better  alternatives, 
and  sharpen  his  intuition  and  broaden 
his  basis  for  judgment,  thus  helping 
him  to  make  better  decisions. 

The  thrust  of  economic  analysis  is 
toward  specificity,  not  quantification. 
Provisions  have  been  made  in  the 
DOD  Instruction  7041.3  for  using 


various  kinds  of  analytical  techniques. 
Economic  analysis  is  not  synonymous 
with  the  application  of  computer  tech- 
nology or  sophisticated  mathematical 
techniques.  Many  important  analyses 
may  not  use  them.  The  purpose  of 
DOD  Instruction  7041.3  is  to  encour- 
age careful  and  explicit  evaluation  of 
defense  programs  and  activities 
through  the  use  of  an  appropriate  an- 
alytical framework. 

The  full  benefits  of  economic  an- 
lysis  will  not  be  realized  immediately. 
Only  as  people  at  the  lower  echelons 
of  DOD  use  economic  analysis  will  its 
full  potential  be  realized.  However, 
from  what  has  been  said  concerning 
the  status  of  implementation,  it  is  ev- 
ident that  aggressive  follow-up 
actions  by  the  military  services,  de- 
fense agencies,  and  defense  contrac- 
tors will  be  necessary  to  ensure  that 
economic  analysis  is,  in  fact,  tied  into 
the  entire  decision-making  process  of 
the  Defense  Department. 


Output  Information: 

Ask  the  Right  Questions 


Colonel  E.  G.  Wale,  USAF 


Daily,  as  we  read  newspapers  and 
magazines,  listen  to  political 
speeches,  or  watch  the  TV  news  pro- 
grams, it  becomes  even  more  apparent 
that  these  are  “dog  days”  for  many 
federal  activities.  With  public  de- 
mands for  goods  and  services  growing 
apace  with  the  population  explosion, 
new  technological  achievements,  and 
continuing  economic  prosperity,  the 
funds  allocated  to  many  federal  agen- 
cies are  not  keeping  step  with  in- 
creasing demands.  As  a consequence, 
many  federal  agencies  are  faced  with 
the  problem  of  providing  increasing 
goods  and  services  with  relatively  de- 
creasing budgets.  From  the  President 
and  Congress  down  through  the  de- 
partments to  the  program  managers, 


key  words  in  the  decision-making 
process  are  “justify,”  “substantiate,” 
and  “prove.”  In  this  environment, 
every  manager  is  pressed  toward  de- 
voting considerable  energies  to  the  de- 
velopment of  a better  capability  to 
ask  the  right  questions. 

In  the  past  few  years,  giant  strides 
have  been  taken  by  many  federal 
agencies  toward  improving  their  man- 
agerial techniques  and  skills.  Many 
promising  and  innovative  manage- 
ment systems  have  been  put  into  op- 
eration— some  good,  some  bad,  some 
resulting  in  auditable  savings,  some 
in  expensive  waste.  The  challenge  to 
the  Office  of  the  Secretary  of  Defense 
(OSD)  in  these  dog  days  is  to  take 
inventory,  to  re-evaluate  our  needs,  to 


weed  out  the  ineffective,  to  eliminate 
the  extraneous,  and  to  refine  and  per- 
fect those  management  systems  which 
have  proved  their  worth — that  are 
paying  their  way.  In  short,  our  role  is 
to  provide  the  military  departments 
and  defense  agencies  with  policy, 
guidance  and  assistance,  as  well  as 
tools  that  will  help  them  to  make  bet- 
ter decisions. 

Most  readers  will  recall  that  efforts 
to  introduce  systematic  planning,  pro- 
gramming, budgeting  and  analysis 
into  the  decision-making  process 
began  in  the  Defense  Department. 
DOD  was  the  first  government  agency 
in  the  business.  Under  the  leadership 
of  former  Secretary  of  Defense  Rob- 
ert S.  McNamara,  Charles  Hitch,  then 
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the  Comptroller,  and  Alain  Enthov- 
ern,  head  of  the  new  Systems  Analy- 
sis organization,  for  the  first  time  de- 
veloped and  used  performance  and 
cost  information  to  maximize  rational 
consideration  of,  and  choice  among, 
alternatives.  The  success  of  this  effort 
stimulated  the  proposal  to  apply  a 
similar  approach  in  all  federal  agen- 
cies and  departments. 

On  Aug.  25,  1965,  former  President 
Lyndon  B.  Johnson  issued  an  execu- 
tive order  establishing  a comprehen- 
sive Planning-Programming-Budget- 
ing  (PPB)  System  throughout  the 
Federal  Government.  In  his  words,  the 
objectives  of  this  system  were  to  en- 
courage public  decision  makers  to  : 

• Identify  our  national  goals  with 
precision  and  on  a continuing  basis. 

• Choose  among  those  goals  the 
ones  that  are  most  urgent. 

• Search  for  alternative  means  of 
reaching  those  goals  most  effectively 
at  the  least  cost. 

• Inform  ourselves  not  merely  on 
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next  year’s  costs,  but  on  the  second, 
the  third,  and  subsequent  years’  costs 
of  our  programs. 

• Measure  the  performance  of  our 
programs  to  ensure  a dollar’s  worth 
of  service  for  each  dollar  spent. 

Since  President  Johnson’s  directive, 
approximately  25  federal  agencies 
have  initiated  the  development  of 
Planning  - Programming  - Budgeting 
Systems.  Examination  reveals  that 
they  differ  widely  in  structure,  quality 
and  utility.  Additionally,  and  for  the 
first  time,  the  FY  1970  budget  is  com- 
prised of  breakouts  of  expenditures 
by  programs  for  several  of  the  fed- 
eral agencies,  using  accountability  sys- 
tems similar  to  those  that  have  been 
in  use  throughout  the  Defense  De- 
partment. The  unity  of  purpose  and 
utility  of  this  kind  of  breakout  is  ob- 
vious, despite  the  limitations  imposed 
by  its  high  level  of  aggregation  and 
the  lack  of  output  information  or  ben- 
efit measures.  However,  many  ques- 
tions about  the  rationale  for  this  par- 
ticular means  of  portraying  national 
expenditures  may  be  raised. 

Measuring  Achievement 

It  would  appear  that  the  most  vital 
among  these  questions  is  the  glaring 
and  universal  inadequacy  of  these 
structures  to  provide  meaningful  and 
useful  measures  of  achievement  and 
effectiveness.  In  general,  the  systems, 
presently  being  promulgated  and  de- 
veloped, do  not  adequately  reflect  the 
outputs  associated  with  the  decisions 
under  consideration,  as  required  by 
the  President’s  executive  order  or  as 
expressed  in  Bureau  of  the  Budget 
Bulletin  No.  68-9. 

In  reviewing  this  bulletin,  the 
reader  will  note  that  a program  ele- 
ment is  the  basic  unit  of  the  program 
structure,  and  that  its  characteristics 
are  almost  completely  based  on  output 
information.  The  definition  for  pro- 
gram elements  as  stated  in  this  bulle- 
tin is: 

Program  Elements.  A program 
element  covers  agency  activities 
related  directly  to  the  production 
of  a discrete  agency  output,  or 
group  of  related  outputs.  Agency 
activities  which  contribute  di- 
rectly to  the  output  should  be  in- 
cluded in  the  program  element,  or 
financed  from  different  appropri- 


ations. Thus,  program  elements 
are  the  basic  units  of  the  pro- 
gram structure. 

Program  elements  have  these 
characteristics:  (1)  they  should 
produce  clearly  definable  outputs, 
which  are  quantified  wherever 
possible;  (2)  wherever  feasible, 
the  output  of  a program  element 
should  be  an  agency  end-product; 
and  (3)  the  inputs  of  a program 
element  should  vary  with  changes 
in  the  levels  of  output,  but  not 
necessarily  proportionally. 

If  we  apply  this  definition,  it  is 
readily  apparent  that  the  development 
and  establishment  of  long  term  pro- 
gram planning,  and  the  guidance  and 
evaluation  of  year-to-year  program 
management,  require  generation  and 
use  of  output  information.  Such  out- 
put information  or  benefit  measures 
must  be  capable  of  reflecting  the  de- 
gree of  accomplishment  of  broad  na- 
tional goals,  as  well  as  system  or  or- 
ganization objectives.  It  must  be  sen- 
sitive to  changes  in  the  costs  ex- 
pended to  reach  these  goals. 

Admittedly,  problems  of  defining, 
interrelating,  analyzing,  and  coordi- 
nating major  federal  programs  are 
large  and  complex.  Quite  often  there 
is  a tendency  to  be  overly  optimistic 
about  our  understanding  of  a pro- 
gram’s objectives.  The  usual,  rela- 
tively simple  “milestones”  or  “yard- 
sticks” are  not  related  closely  enough 
to  the  true  end  values  that  underlie 
the  program’s  purpose.  However,  rel- 
atively available  measurement  tech- 
niques, such  as  level  of  effort,  work 
measurement,  or  productivity,  can 
often  meet  this  requirement  for  out- 
put information. 

In  addition,  it  is  important  that 
federal  agencies  establish  incentives 
to  use  analytical  information.  Formal 
structures  must  exist  within  the 
agency  to  use  this  information  in  the 
decision-making  process.  Finally,  the 
measurement  techniques  must  specifi- 
cally relate  to  the  purposes  and  objec- 
tives of  the  program. 

Without  such  structures,  organiza- 
tions as  large  and  complex  as  those  in 
the  Federal  Government  can  expend 
considerable  resources  in  reporting, 
analyzing  and  evaluating  information 
that  has  no  real  value  in  making  deci- 
sions on  proposed  or  existing  pro- 
grams. 
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Classes  of  Output  Information 

Class 

Type  of  Output 

A 

Social  Values.  Public  benefits  which  are  equally  available 
to  all.  Individuals  or  groups  cannot  be  excluded  from  these 
benefits  regardless  of  whether  they  contributed  to  their 
provision.  Examples:  national  defense,  law  enforcement, 
the  space  program,  or  a TV  broadcast  covering  a public 
event. 

B 

External  Benefits.  Products  of  one  organization  expressed 
in  terms  of  benefits  received  by  other  organizations.  Ex- 
amples: adequacy  and  quality  of  repaired  engines  as  re- 
ceived by  operating  units,  tactical  assistance  resulting 
from  effects  of  ordnance  delivered. 

C 

Organizational  Products.  Description  of  what  is  produced 
by  an  organization  for  external  use  or  effect.  Examples: 
number  of  engines  repaired,  amount  of  ordnance  delivered. 

D 

Evaluated  Work  Measures.  Description  levels  of  activity 
in  terms  reflecting  efficiency  and  effectiveness  through 
application  of  engineered,  historical,  or  postulated  stand- 
ards. Example:  earned  man-hours. 

E 

Levels  of  Activity  (Unevaluated).  Number  of  man-hours 
used  or  units  of  work  performed.  Examples:  number  of 
overtime  hours  worked,  number  of  square  feet  covered, 
number  of  personnel  trained  (without  precise  definitions 
of  “worked,”  “covered,”  or  “trained”). 

F 

Reclassification  of  Cost  Information.  Sometimes  permits 
output  information  to  be  inferred.  Examples:  number  of 
personnel  assigned;  number  of  activities  managed,  dollar 
value  of  activity  managed. 

Figure  1. 

Identifying  Output  Information 

A vital  need,  at  the  present  stage 
of  development  of  PPB  structures  in 
most  federal  agencies,  is  a vast  im- 
provement in  the  output  side  of  the 
input-output  equation  as  it  applies  to 
resource  management.  An  objective 
and  pragmatic  interpretation  of  the 
philosophy  expressed  in  Bureau  of  the 
Budget  Bulletin  68-9  demands  a shift 
in  emphasis  from  input  management, 
or  resources  counting,  to  output  man- 
agement, or  benefit  measurement.  At 
a minimum,  a reasonable  interpreta- 
tion dictates  recognition  of  the  equal- 
ity of  input  measurement  and  output 
measurement  in  the  decision-making 
arena.  Application  of  this  new  em- 
phasis to  PPB  structures  will  lead  to 
better  identification  of  program  objec- 
tives and  the  criteria  against  which 
progress  can  be  measured.  Addition- 
ally, it  will  provide  more  meaningful 
ways  to  evaluate  the  relationships  be- 
tween input  and  output,  so  that  the 
decisions  made  and  the  policies  pur- 
sued will  more  effectively  contribute 
to  the  results  desired. 

For  decisions  on  programs  yielding 
products  or  gains  which  do  not  ap- 
pear susceptible  to  the  development  of 
output  or  benefit  measures,  the  prob- 
lem appears  to  become  particularly 
complex.  The  danger  is  that  manag- 
ers or  decision  makers  may  tend  to 
concentrate  on  efforts  or  products 
which  are  more  easily  quantified. 
They  may  tend  to  overlook  or  deni- 
grate those  which  appear  to  be  incom- 
mensurable— even  though  the  latter 
may  be  more  meaningful  to  the  true 
purposes  or  objectives  at  hand.  Thus, 
the  problem  is  compounded  by  the  dif- 
ficulties of  developing  meaningful  and 
useful  measures  of  value  received  or 
expected,  even  when  provision  is  made 
to  include  output  information  in  the 
PPB  structure. 

In  this  respect,  an  argument  is 
often  heard  that  federal  agency  out- 
puts cannot  be  readily  identified  or 
quantified  because  they  are  often  un- 
measurable or  intangible.  This  mis- 
taken impression  seems  to  arise  from 
confusing  a program’s  objectives  or 
an  organization’s  missions  with  its 
products.  In  reality,  the  objectives  or 
missions  are  often  intangible  while 
the  products  or  outputs  are  not.  It  is 


the  former  which  must  be  better  iden- 
tified. Conversely,  we  must  recognize 
that  the  mere  ability  to  count  is  not 
necessarily  an  indication  that  we 
know  how  to  measure  output.  The 
goal  is  to  realistically  evaluate  the 
degree  of  efficient  use  made  of  allo- 
cated resources  in  getting  desired  out- 
puts. Outputs  are  not  efficient  if  they 
do  not  achieve  the  goal.  Thus,  pro- 
grams or  organizations  may  be  effec- 
tive in  producing  outputs,  but  ineffi- 
cient in  achieving  the  desired  end  re- 
sults. This  is  one  of  the  dilemmas 
which  must  be  resolved. 

In  any  complex  organization,  pro- 
gram decisions  are  made  and  re- 
sources are  allocated  and  consumed 
every  day.  The  problem  which  must 
be  faced  is  to  make  better  allocation 
and  employment  decisions.  It  seems 
reasonable  that  a better  understand- 
ing and  measurement  of  the  resources 


consumed  (inputs)  and  the  results 
accomplished  (outputs)  of  all  possible 
courses  of  action  will  improve  the  de- 
cision-making processes.  A thorough 
search  for  clearer  identification  of 
what  must  be  accomplished,  how  it  is 
to  be  done,  and  how  to  measure 
achievement  should  lead  to  a more 
systematic  way  of  satisfying  the  need 
for  better  decision  making. 

To  even  the  uninitiated  or  the 
casual  observer,  it  is  obvious  that  the 
Federal  Government  is  deeply  in- 
volved in  the  production  and  distribu- 
tion of  goods  and  services.  The  Gov- 
ernment should,  therefore,  specifically 
identify  its  outputs  so  that  they  may 
be  more  properly  evaluated,  not 
merely  in  terms  of  stated  programs 
and  their  associated  milestones,  or  by 
reference  to  relative  levels  of  effort  or 
input  workloads,  but  by  determining 
the  “true”  value  or  benefit  of  each 
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output.  In  this  respect,  most  students 
of  this  subject  contend  that  the  evalu- 
ation or  measurement  of  value  or  ben- 
efit can  best  be  made  by  that  segment 
of  the  public  domain  which  receives, 
uses,  or  consumes  the  goods  or  serv- 
ices produced  by  a program.  Much 
progress  has  been  achieved.  However, 
it  often  seems  that  these  requirements 
are  not  completely  satisfied  by  several 
of  the  PPB  Systems  currently  being 
developed  by  our  federal  agencies.  In 
many  cases,  these  systems  are  ori- 
ented too  closely  to  budget  and  finan- 
cial requirements,  and  many  times 
are  not  directed  toward  answering 
more  significant  economic  questions 
which  underlie  the  decision-making 
process. 


Improving  Methods  in  DOD 

During  the  past  year,  the  Office  of 
the  Assistant  Secretary  of  Defense 
(Comptroller)  has  been  developing 
some  ideas  which  may  help  resolve 
these  problems  and  improve  DOD’s 
ability  to  ask  the  right  questions. 
Further  expansion  and  refinement  of 
these  ideas  should  lead  to  an  im- 
proved ability  to  better  identify  out- 
put information  in  terms  of  the  true 
program  objectives  desired,  and  to 
better  relate  output  information  to 
the  accounting  structures  which  have 
been  put  into  operation. 

First,  DOD  is  beginning  to  recog- 
nize that  there  probably  is  a “spec- 
trum,” or  range,  of  output  informa- 
tion (Figure  1,  page  11).  This  concept 
of  a spectrum  of  types  of  output  meas- 
ures is  intriguing  and  tentatively  very 
useful.  For  example,  one  can  speak  of 
measures  of  output  at  the  very  low- 
est level  as  amounting  simply  to  re- 
classifications of  cost  data.  Moving 
upward  in  value,  output  might  be  ex- 
pressed in  terms  of  unevaluated  levels 
of  activity,  in  terms  of  evaluated 
work  measures,  in  terms  of  organiza- 
tional products,  in  terms  of  the  exter- 
nal benefits  and,  at  the  highest  level, 
as  social  values.  Outputs  at  the  lowest 
of  these  levels  seem  to  be  most  easily 
described,  and  most  difficult  to  de- 
scribe at  the  highest.  In  any  case,  if 
one  describes  an  output  at  the  lowest 
level  on  the  spectrum,  it  is  then  possi- 
ble to  aim  for  a target  of  describing 
it  one  level  higher.  This  makes  some 


Examples  of  the  Use 

of 

Output  Information  in  the  DOD 

PPB  System 

FYDP  Program 

Element 

Output  Information 

Class  (Spectrum) 

B-52  Squadrons 

Degree  of  Assurance  of  Sur- 
vival of  the  U.S.  Population 

A-Social  Value 

Military  Survival 
Measures  (Nu- 
clear Attack) 

Percent  of  Population  Pro- 
tected by  Standard  Passive 
Defense  Measures 

A-Social  Value 

Attack  Carriers 

Degree  of  Tactical  Assist- 
ance Resulting  from  the  Ef- 
fects of  Ordnance  Dropped 
in  Air/Ground  Close  Sup- 
port of  Army  in  Vietnam 

B -External 
Benefit 

C-5  Airlift 

Measurement  Tons  of  Cargo 

B-External 

Squadrons 

Deliveries  to  Operational 
Units  in  Useable  Condition 
and  On  Time 

Benefit 

Military 

Number  of  Graduates  Com- 

C-Organizational 

Academies 

missioned 

Product 

Logistic  Support 

Ton-Miles  of  Second  Destina- 

C-Organizational 

Activity 

tion  Transportation 

Product 

Inventory  Con- 

Number  of  Man-Hours 

D-Evaluated 

trol  Points 

Earned 

Work  Measure 

Hospitals 

Composite  Work  Units 

D-Evaluated 
Work  Measure 

Education 

Number  of  Students  Enrolled 

E-Level  of 

Programs 

in  U.S.  Armed  Forces  Insti- 
tute Courses 

Activity 

Military  Family 

Number  of  Family  Units 

E-Level  of 

Housing 

Maintained 

Activity 

Industrial 

Acquisition  Cost  of  Reserve 

F-Reclassification 

Preparedness 

Plants  or  Dollar  Value  of 
Industrial  Plant  Equipment 

of  Costs 

Retired  Pay 

Number  of  Retired  Persons 
on  Roster 

Figure  2. 

F-Reclassification 
of  Costs 
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of  the  problems  discussed  before  a lit- 
tle more  manageable. 

Classification  of  output  information 
into  a formal  structure,  similar  to 
this  example,  may  assist  in  identifica- 
tion and  use  of  the  so-called  unmea- 
surable or  intangible  outputs.  Clarifi- 
cation of  the  true  objectives  of  pro- 
grams in  terms  of  specific  benefit 
measures  should  be  enhanced.  Also, 
building  of  formal  PPB  structures 
which  include  output  information  may 
be  facilitated,  thus  enabling  more  em- 
phasis on  output  information  and 
more  incentive  for  managers  and  de- 
cision makers  to  consider  outputs  as 
well  as  inputs. 

In  Figure  2,  program  elements 
from  the  DOD  Five  Year  Defense 
Program  (FYDP)  have  been  selected 
as  examples  of  the  application  of  out- 
put information  for  each  class  in  the 
spectrum.  The  program  element  is  the 
basic  building  block  for  the  PPB  Sys- 
tem. 

A word  of  caution  is  necessary.  The 
make-up  of  this  illustrative  chart 
might  lead  the  reader  to  believe  that 
only  one  output  measure  is  desired 
for  each  program  element,  or  that 
only  one  class  of  output  information 
applies  to  an  individual  program  ele- 
ment. In  practice,  the  converse  is 
true.  Each  program  element  will 
probably  require  several  meaningful 
or  critical  output  measures.  Addition- 
ally, each  class  of  output  information 
may  apply  to  a given  program  ele- 
ment, depending  on  the  interest  and 
level  of  the  decision  maker,  i.e.,  DOD 
military  department  or  subordinate 
military  organization,  the  type  of 
function,  or  the  organization  struc- 
ture. These  two  points  cannot  be  over- 
emphasized. 

The  second  idea  under  considera- 
tion is  a simple  mechanized  format 
which  will  permit  comparison  of  fore- 
cast costs  and  outputs  with  actual 
costs  and  outputs. 

At  present  DOD  is  conducting  tests 
limited  to  selected  program  elements 
in  the  Five  Year  Defense  Program. 
These  tests  are  aimed  at  determining 
availability,  validity,  accuracy  and 
utility  of  cost/output  data,  as  well  as 
the  cost  of  capturing  this  informa- 
tion. Again,  the  basic  building  block 
is  the  program  element. 

Provision  is  made  for  displaying 
the  data  for  each  military  depart- 
ment and  defense  agency  which  is 


allocated  funds  under  a given  pro- 
gram element.  Provision  is  also  made 
for  DOD  totals.  At  present,  DOD  en- 
visages use  of  forecast  costs  as  gener- 
ated and  reported  in  the  annual 
budget  cycle.  Current-year  data  in 
this  instance  will  probably  require 
further  breakdown  into  fiscal-year 
quarters.  Actual  cost  data  will  be 
that  currently  required  by  DOD  In- 
struction 7000.5,  “Operations  Subsys- 
tem to  the  Five  Year  Defense  Pro- 
gram.” Forecast  and  actual  output 
data  are  being  generated  from  cur- 
rently available  data  for  a limited 
number  of  program  elements  on  a test 
basis. 

While  the  limited  data  captured  in 
our  tests  to  date  constitute  a very 
small  sample,  and  the  application  of 
the  spectrum  of  output  information 
idea  is  constrained  by  the  relatively 
small  number  of  organizations  and 
functions  considered,  we  are  begin- 
ning to  identify  several  potential 
problem  areas.  Among  these  problems 
are : 

« Extremely  high  level  of  aggrega- 
tion of  both  costs  and  outputs  at  the 
program  element  level. 

• Apparent  lack  of  uniformity  of 
interpretation  and  application  of  pro- 
gram element  definitions  by  DOD 
components  (military  departments 
and  defense  agencies). 

» Wide  variations  in  cost/output 
ratios  from  component  to  component 
for  seemingly  similar  activities. 

• Difficulties  in  determining  or  se- 
lecting the  proper  level  of  detail  re- 
quired to  fulfill  the  mission  of  the 
Office  of  the  Secretary  of  Defense  of 
formulating  policy  and  giving  guid- 
ance and  assistance. 

• Questions  revolving  around  the 
validity  and  accuracy  of  data. 

• Difficulties  in  determining  the 
time  lapse  between  cost  incurrence 
and  impact  on  output. 

• Use  of  discrete  versus  cumulative 
data. 

A summary  of  this  type  may  for 
the  first  time  provide  a thumbnail  pic- 
ture of  the  overall  trend  of  a pro- 
gram, facilitate  evaluation  of  the  cur- 
rent status,  and  provide  an  overview 
of  intra-service/intra-agency  rela- 
tionships. This  body  of  data  probably 
will  not  be  installed  in  a recurring 
report  form,  but  rather  will  be  stored 
at  the  DOD  component  level  for  call- 
up at  any  time  by  specific  users.  Po- 


tential uses  are  “highlight”  review 
for  top  level  management,  trend  anal- 
ysis, back-up  for  budgetary  exercises, 
a base  for  organization  command 
level  reviews,  and  as  a source  for  sub- 
stantiation data  for  Program  Objec- 
tive Memoranda  and  Program  Change 
Requests. 

These  applications,  we  believe,  will 
significantly  improve  our  capability  to 
“ask  the  right  questions.” 
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MEETINGS  AND  SYMPOSIA 


MAY 

Image  Amplification  and  Photogra- 
phy Related  to  Reconnaissance,  May 
18-22,  in  New  York,  N.Y.  Co-spon- 
sors: Air  Force  Office  of  Scientific 
Research  and  the  Society  of  Photo- 
graphic Scientists  Engineers. 
Contact:  Dr.  W.  L.  Ruigh,  Air  Force 
Office  of  Scientific  Research  (SRC), 
1400  Wilson  Blvd.,  Arlington,  Va. 
22209.  Phone  (202)  694-5337. 

Twenty-fourth  Annual  Power 
Sources  Symposium,  May  19-21,  at 
the  Electronic  Components  Labora- 
tory, Army  Electronics  Command, 
Fort  Monmouth,  N.J.  Co-sponsors: 
Electronic  Components  Laboratory, 
Army  Electronics  Command,  and  the 
Interagency  Advanced  Power  Group. 
Contact:  David  Linden,  Deputy  Chief, 
Power  Sources  Division,  Electronic 
Components  Laboratory,  Army  Elec- 
tronics Command,  Fort  Monmouth, 
N.J.  07703.  Phone  (201)  535-2084. 

Sixth  Naval  Material  Command 
Systems  Performance  Effectiveness 
(SPECON  6)  Conference,  May  20-21, 
at  the  West  Auditorium,  State  De- 
partment, 23rd  St.  between  C and  D 
Sts.  NW,  Washington,  D.C.  Sponsor: 
Department  of  the  Navy.  Contact: 
George  W.  Neumann,  Executive  Sec- 
retary, SPE  Steering  Committee, 

Naval  Ship  Systems  Command, 

Washington,  D.C.  20360.  Phone  (202) 
OXford  6-3097. 

Eighth  Annual  Interagency  Data 
Exchange  Program  Workshop,  “Tech- 
nical Information  Exchange  Through 
Interagency  / Industry  Cooperation,” 
May  25-27,  at  the  Cosmopolitan 
Hotel,  Denver,  Colo.  Sponsor:  Intera- 
gency Data  Exchange  Program. 

Contact:  Roy  W.  Hall  Jr.,  Chairman 

of  Arrangements,  IDEP  Workshop, 
c/o  Martin-Marietta  Corp.,  Denver, 
Colo.  80201.  Phone  (303)  794-5211. 

Sixteenth  Army  Mathematicians 
Conference,  May  27-28,  at  the  Army 
Strategy  and  Tactics  Analysis  Group, 
Bethesda,  Md.  Sponsor:  Army  Re- 
search Office — Durham  on  behalf  of 


the  Army  Mathematics  Steering  Com- 
mittee. Contact:  Dr.  Francis  G.  Dres- 
sel,  Mathematics  Division,  Army  Re- 
search Office — Durham,  Box  CM, 
Duke  Station,  Durham,  N.C.  27706. 
Phone  (919)  286-2285,  Ext.  75. 

JUNE 

Phased  Array  Antenna  Symposium, 
June  2-5,  at  the  Polytechnic  Institute 
of  Brooklyn,  Campus  at  Farmingdale, 
N.Y.  Sponsor:  Chief  of  Army  Re- 
search and  Development.  Contact: 
Lindsay  B.  Anderson,  Assistant  Direc- 
tor/Chief, Radar  Systems  Division, 
Army  Advanced  Ballistic  Missile  De- 
fense Agency,  Commonwealth  Build- 
ing, 1320  Wilson  Blvd.,  Arlington,  Va. 
22209.  Phone  (202)  OXford  4-2752. 

Advanced  Planning  Briefing  for  In- 
dustry on  Naval  Electronic  Systems 
(classified),  June  9-11,  at  the  Naval 
Ordnance  Laboratory,  White  Oak,  Sil- 
ver Spring,  Md.  Co-sponsors:  Naval 
Material  Command  and  the  Electronic 
Industries  Association.  Contact:  Mrs. 
Jane  Davis,  Electronic  Industries  As- 
sociation, 2001  Eye  St.,  NW,  Wash- 
ington, D.C.  20006.  Phone  (202) 
659-2200. 

Fifth  Molecular  Crystal  Sympos- 
ium, June  9-11,  at  the  University  of 
Pennsylvania,  Philadelphia,  Pa.  Spon- 
sor: Army  Research  Office — Durham. 
Contact:  Lt.  Col.  Edgar  G.  Hickson 
Jr.,  Army  Research  Office — Durham, 
Box  CM,  Duke  Station,  Durham,  N.C. 
27706.  Phone  (919)  286-2285. 

Heat  Transfer  and  Fluid  Mechanics 
Institute  Conference,  June  10-12,  at 
the  Naval  Postgraduate  School,  Mon- 
terey, Calif.  Co-sponsors:  Army  Re- 
search Office — Durham  and  the  Na- 
tional Science  Foundation.  Contact: 
James  J.  Murray,  Engineering  Sci- 
ences Division,  Army  Research  Office 
- — Durham,  Box  CM,  Duke  Station, 
Durham,  N.C.  27706.  Phone  (919) 
286-2285,  Ext.  39. 

Sixth  Mathematical  Statistics  and 
Probability  Symposium,  June  22-July 


17,  at  the  University  of  California, 
Berkeley.  Sponsors:  Department  of 
the  Army,  Office  of  Naval  Research, 
National  Institutes  of  Health,  Na- 
tional Science  Foundation  and  the 
University  of  California.  Contact: 
Fred  Frishman,  Chief,  Mathematics 
Branch,  Army  Research  Office,  Office 
of  the  Chief  of  Research  and  Develop- 
ment, Washington,  D.C.  20310.  Phone 
(202)  OXford  4-3356. 

JULY 

Twenty-sixth  Solid  Propulsion 
Meeting,  July  14-16,  at  the  Sheraton 
Park  Hotel,  Washington,  D.C.  Spon- 
sor: Joint  Army,  Navy,  Air  Force 
and  NASA  Interagency  Propulsion 
Committee.  Contact:  T.  M.  Gilliland, 
Chemical  Propulsion  Information 
Agency,  Applied  Physics  Laboratory, 
Johns  Hopkins  University,  8621  Geor- 
gia Ave.,  Silver  Spring,  Md.  20910. 
Phone  (301)  589-7700. 

AUGUST 

Fifth  International  Detonation 
Symposium,  Aug.  18-21,  at  Pasadena, 
Calif.  Co-sponsors:  Office  of  Naval 
Research  and  the  Naval  Ordnance 
Laboratory.  Contact:  Dr.  S.  J.  Jacobs, 
Naval  Ordnance  Laboratory,  Silver 
Spring,  Md.  20910.  Phone  (301) 
495-8404. 

Thirteenth  International  Combustion 
Symposium,  Aug.  23-29,  at  the  Uni- 
versity of  Utah,  Salt  Lake  City,  Utah. 
Sponsors : Departments  of  the  Army, 
Navy  and  Air  Force,  National 
Science  Foundation,  National  Aero- 
nautics and  Space  Administration, 
and  the  Combustion  Institute. 
Contact:  Lt.  Col.  Edgar  G.  Hickson 
Jr.,  Army  Research  Office — Durham, 
Box  CM,  Duke  Station,  Durham,  N.C. 
27706,  phone  (919)  286-2285;  or  Dr. 
B.  T.  Wolfson,  Air  Force  Office  of 
Scientific  Research  (SREP),  1400 
Wilson  Blvd.,  Arlington,  Va.  22209, 
phone  (202)  694-5337. 
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NATO  Industrial  Advisory  Group 


William  C.  Kruse 


An  outgrowth  of  the  May  1968 
meeting  of  the  Conference  of  Na- 
tional Armaments  Directors  (CNAD) 
of  the  North  Atlantic  Treaty  Organi- 
zation (NATO)  was  a recommenda- 
tion to  establish  a NATO  Industrial 
Advisory  Group  (NIAG),  composed 
of  senior  industrialists  from  the 
NATO  countries.  In  October  1968, 
the  North  Atlantic  Council  passed  a 
resolution  establishing  NIAG  as  a 
formal  body  of  the  council.  The  main 
purpose  of  NIAG  is  to  assist  and  ad- 
vise CNAD  in  stimulating  increased 
cooperation  in  joint  research,  devel- 
opment and  production  among  NATO 
countries. 

As  a high  level  consultative  and  ad- 
visory body,  the  prescribed  objectives 
of  NIAG  are  to: 

• Provide  a forum  for  free  ex- 
change of  views  on  the  various  in- 
dustrial aspects  of  NATO  armaments 
questions. 

• Foster  a deeper  feeling  of  inter- 
national involvement  in  research,  de- 
velopment and  production,  and  seek 
closer  cooperation  among  the  indus- 
tries of  member  countries. 

The  group’s  “terms  of  reference,” 
within  the  scope  of  its  activities,  shall 
be  to : 

• Note  information,  originating 
from  CNAD  or  its  subordinate 
groups,  relating  to  various  national 
or  common  trends  in  future  items  of 
military  equipment,  and  any  problem 
upon  which  the  advice  of  industry  is 
desirable. 

• Consider  and  comment  on  NATO 
procedures  and  practices  insofar  as 
they  affect  industry. 

• Study  the  factors  affecting  coop- 
eration at  the  industrial  level  and  de- 
velop practical  proposals. 

• Seek  and  propose  solutions  to 
problems  of  an  industrial  nature,  con- 


cerning particular  armaments  proj- 
ects, which  have  been  submitted  to 
NIAG. 

• Make  recommendations  for  im- 
proving the  exchange  of  information 
between  NATO  and  defense  indus- 
tries of  member  countries. 

• Make  any  other  recommendations 
to  CNAD  which  it  considers  appropri- 
ate. 

• Report  to  CNAD. 

Selection  of  Delegations 

Following  the  decision  by  the  North 
Atlantic  Council  to  create  NIAG,  the 
next  step  for  the  nations  was  to  select 
delegations  of  industrialists.  All 
NATO  nations  except  Iceland  and 
Luxembourg  decided  to  participate. 
The  method  of  selection  was  to  be  at 
the  discretion  of  each  nation,  but  with 
an  agreed  general  principle  that  the 
industrialists  would  represent  their 
countries’  industries  as  a whole,  and 
that  they  should  have  latitude  in  their 
deliberations  to  express  their  industry 
views,  not  necessarily  those  of  their 
governments.  It  was  also  agreed  that 
the  maximum  number  of  industrial- 
ists in  each  country’s  delegation 
would  be  four. 

The  Defense  Department  decided  to 
ask  four  major  defense  industry  asso- 
ciations to  select  members  to  serve  on 
the  U.S.  delegation  to  NIAG.  Six  in- 
dividuals were  chosen,  one  from  each 
of  the  four  associations  and  two 
chosen  jointly  by  the  four  associa- 
tions. As  it  was  anticipated  that  it 
might  be  difficult  to  find  meeting 
times  convenient  to  all  four  industri- 
alists at  the  same  time,  it  was  decided 
to  appoint  a total  of  six  to  ensure 
adequate  attendance.  Members  of  the 
first  U.S.  delegation  were: 

Noel  B.  McLean,  Chairman,  Edo 


Corp.,  selected  by  the  National  Secur- 
ity Industrial  Association. 

Forest  W.  Crowe,  Vice  President 
and  General  Manager,  UNIVAC,  se- 
lected by  the  Electronic  Industries  As- 
sociation. 

Willis  M.  Hawkins,  Vice  President, 
Science  and  Engineering,  Lockheed 
Aircraft  Corp.,  selected  by  the  Aeros- 
pace Industries  Association. 

Elmer  P.  Wohl,  Staff  Vice  Presi- 
dent, Administration,  North  American 
Rockwell  Corp.,  selected  by  the  Amer- 
ican Ordnance  Association. 

Jointly  selected  by  the  four  associa- 
tions were : 

Mansfield  B.  Sprague,  Vice  Presi- 
dent, Corporation  Programs,  Ameri- 
can Machine  and  Foundry  Co. 

Robert  Kirk,  Vice  President,  Inter- 
national Telephone  and  Telegraph 
Corp. 

Messrs.  Crowe,  Wohl  and  Sprague 
were  chosen  for  two-year  terms,  and 
the  others  for  one  year.  Mr.  McLean 
was  elected  chairman  of  the  delega- 
tion for  1969  by  his  colleagues;  Mr. 
Wohl  was  elected  vice  chairman.  Mr. 
Wohl  is  the  1970  chairman  of  the  del- 
egation. 

Replacements  for  Messrs.  McLean, 
Hawkins  and  Kirk  have  been  selected 
to  serve  on  the  delegation  in  1970. 
They  are : 

Robert  E.  Lewis,  Chairman  of  the 
Executive  Committee,  Perkin-Elmer 
Corp. 

Thomas  J.  Murrin,  Executive  Vice 
President,  Defense  Industry  and  De- 
fense Products,  Westinghouse  Electric 
Corp, 

George  E.  Todd,  Vice  President, 
Hughes  Aircraft  Co. 

The  term  of  service  for  each  dele- 
gate will  now  be  two  years,  ensuring 
rotation  of  half  the  delegation  each 
year. 
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Administrative  Operations 

NIAG  is  headed  by  a chairman  and 
vice  chairman,  selected  from  the  coun- 
try delegations.  A planning  commit- 
tee, composed  of  the  chairmen  of  each 
delegation,  meets  several  weeks  prior 
to  a plenary  session  to  develop  agen- 
das, and  may  act  for  and  on  behalf  of 
the  NIAG  as  a whole.  A total  of 
seven  chairmen  constitutes  a quorum. 

NIAG  meets  in  plenary  session 
three  or  four  times  each  year  and  at 
subcommittee  levels,  as  required.  Two 
government  observers  attend  plenary 
sessions  and,  if  specifically  invited,  at 
subcommittee  levels.  Meetings  at  both 
plenary  and  subcommittee  levels  are 
generally  held  at  NATO  headquarters 
in  Brussels,  Belgium.  Administrative 
arrangements  are  made  by  the  NATO 
international  staff,  with  assistance 
from  the  various  national  delegations 
to  NATO.  The  staff  of  the  Assistant 


William  C.  Kruse  has  been  Staff 
Director,  International  Arma- 
ments Division,  in  the  Office  of 
the  Assistant  Secretary  of  De- 
fense (Installation  and  Logis- 
tics) since  September  1963.  Be- 
fore entering  government  serv- 
ice, he  was  Managing  Director 
of  Sharpies  Italiana,  Milan, 
Italy,  a wholly  owned  subsidiary 
of  Sharpies  Corp.  of  Philadel- 
phia. From  September  1960  to 
August  1963,  he  served  as  Direc- 
tor of  Production  and  Logistics, 
U.  S.  Mission  to  NATO,  Paris, 
France.  Mr.  Kruse  holds  a bach- 
elor of  arts  degree  in  political 
science  from  Cornell  University. 


Secretary  General  for  Defense  Sup- 
port of  the  NATO  Secretariat,  in  ad- 
dition to  administrative  support,  pro- 
vides advice,  counsel  and  coordinating 
services. 

Within  the  U.S.  Defense  Depart- 
ment, the  Assistant  Secretary  of  De- 
fense (Installations  and  Logistics) 
has  primary  responsibility  for  NIAG 
matters  in  close  coordination  with  the 
Director,  Defense  Research  and  Engi- 
neering. Observers  for  the  U.S.  Gov- 
ernment are  the  Assistant  Secretary 
of  Defense  (Installations  and  Logis- 
tics) and  the  Director,  Defense  Re- 
search and  Engineering,  or  their  rep- 
resentatives. 

All  NIAG  matters  are  routinely 
coordinated  with  the  Assistant  Secre- 
tary of  Defense  (International  Secu- 
rity Affairs)  and  with  the  State  De- 
partment and,  depending  on  the  sub- 
ject, may  be  coordinated  with  other 
elements  of  DOD  and  other  govern- 
ment agencies.  Coordination  is  pri- 
marily of  an  informative  nature,  but 
the  industrialists  are  apprised  of  U.S. 
Government  policies  or  positions,  as 
appropriate.  Staff  support  for  the 
U.S.  delegation  is  provided  by  the 
offices  of  the  Assistant  Secretary  of 
Defense  (Installations  and  Logistics) 
and  the  Director,  Defense  Research 
and  Engineering. 

Moral  Code 

Since  NIAG  is  unique,  one  of  the 
first  acts  of  the  group  was  to  adopt  a 
moral  code.  Never  before  had  indus- 
trialists of  NATO  countries  gathered 
together  in  this  kind  of  forum.  It 
was,  therefore,  extremely  important 
to  develop  a clear  agreement  of  such 
things  as  organization,  moral  code 
and  ethics,  procedures,  etc.,  but  at  the 
same  time  to  remain  sufficiently  flexi- 
ble to  approach  problems  in  a practi- 
cal manner. 

The  moral  code,  on  which  there  is 
unanimous  agreement  in  principle,  is: 

The  members  of  the  NIAG  are 
either  representatives  of  in- 
dustrial groups  or  even  have 
direct  interests  in  industrial  en- 
terprises themselves.  This  implies 
that  conflicting  interests  might 
arise  in  the  future,  no  doubt, 
when  a start  is  made  to  work  on 
the  practical  task  of  the  NIAG. 

It  is  conceivable  that  information 


will  be  exchanged  within  the 
framework  of  the  confidential 
projects  to  be  discussed  giving  in- 
sight into  the  activities  or  inter- 
ests of  certain  industries  in  par- 
ticular countries.  A free  exchange 
of  ideas  can  only  take  place  if  the 
members  of  the  NIAG  have  the 
absolute  certainty  that  nothing 
said  within  the  four  walls  of  the 
conference  chamber  could  be  used 
against  them  under  existing  con- 
ditions of  competition.  It  is,  of 
course,  clear  that  no-one  can  be 
expected  to  forget  what  he  has 
heard,  but  what  one  can  expect  is 
that  all  NIAG  members,  without 
exception,  will  have  to  adopt  a 
very  sitrict  standpoint. 

Security 

One  of  the  most  difficult  procedural 
problems  is  dissemination  of  informa- 
tion, both  classified  and  unclassified. 
The  information  developed  during 
meetings  comes  out  in  the  form  of 
minutes  or  a “summary  record.”  In- 
formation comes  from  the  NATO 
Conference  of  National  Armaments 
Directors  and  its  four  main  groups.  It 
will  increase  in  quantity  if  the  NIAG 
effort  enjoys  any  degree  of  success. 

In  the  case  of  the  United  States, 
summary  records  and  NATO  docu- 
ments are  automatically  distributed  to 
the  members  of  the  delegation,  the 
four  industry  associations,  the  De- 
partments of  Defense  and  State,  and 
any  other  interested  government 
agency.  Over  90  percent  of  this  infor- 
mation is  unclassified  and  can  be  dis- 
seminated to  U.S.  industry,  as  a 
whole,  through  various  means, 

A reliable  means  for  releasing  clas- 
sified information  to  industry,  as  a 
whole,  has  not  yet  been  worked  out. 
NIAG  recognized  this  as  a severe 
problem  at  the  outset  and  formed  a 
subcommittee  to  study  the  matter. 
The  committee  concluded  that  “nor- 
mal NATO  security  regulations” 
would  prevail.  To  oversimplify,  this 
means  that  it  is  the  responsibility  of 
each  NATO  nation  to  assure  that 
NATO  security  information  is  not  re- 
vealed to  any  national  who  does  not 
have  the  “need  to  know”  and  the 
proper  security  clearance.  The  deci- 
sion on  who  needs  to  know  and  who 
will  make  the  decision  is  a sticky  one. 
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NATO 

Member  Countries 

Belgium 

Canada 

Denmark 

England 

France 

Greece 

Holland 

Iceland 
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Luxembourg 
Norway 
Portugal 
Turkey 
United  States 
West  Germany 

This  question  is  being  tackled  by  the 
delegation,  industry  associations  and 
DOD  on  a priority  basis. 

Flow  of  Information 

In  addition  to  security  information, 
the  industrialists  were  interested  in 
developing  procedures  to  pass  infor- 
mation between  NIAG  and  the  NATO 
Conference  of  National  Armaments 
Directors  (CNAD),  particularly  its 
four  main  groups.  The  industrialists 
felt  strongly  that,  in  order  to  be 
effective  as  advisors  and  consultants, 
there  must  be  a “two-way  street”  flow 
of  information.  A special  ad  hoc  com- 
mittee, composed  of  one  representa- 
tive from  each  of  the  NIAG  delega- 
tions and  one  government  representa- 
tive, was  formed  to  make  recommen- 
dations. 

The  ad  hoc  group  decided  that 
there  were  two  types  of  information 
which  NIAG  will  need  from  the 
CNAD  Service  Armaments  Groups: 
background  information  and  specific 
information.  Background  information 
will  consist  of  current  trends,  threat 
analyses,  likely  weapon  systems  envis- 


aged or  desired  countermeasures,  and 
all  other  relevant  aspects  of  the  field 
of  defense  under  consideration.  Spe- 
cific information  will  cover  proposals 
made  by  countries  or  NATO  military 
authorities,  or  suggestions  arising 
from  the  examination  of  the  replace- 
ment schedules  for  equipment  re- 
quested by  the  NATO  Conference  of 
National  Armaments  Directors. 

Procedurally,  background  informa- 
tion will  be  provided  by  means  of 
presentations.  Subjects  for  presenta- 
tions may  be  selected  from  the  follow- 
ing sources : 

• Inventory  of  subjects  currently 
under  examination  by  the  four  CNAD 
main  groups  and  their  subordinate 
bodies,  to  be  updated  semiannually. 

• Classified  documents  giving  the 
status  of  discussion  of  items  listed  in 
the  forementioned  inventory,  and  also 
to  be  updated  semiannually. 

• Suggestions  by  the  CNAD  main 
groups  and  their  subordinate  bodies. 
A separate  item  will  be  included  on 
each  agenda  for  this  purpose. 

• Requests  by  NIAG. 

Specific  information  on  particular 
types  of  equipment  will  be  transmit- 
ted to  NIAG  from  the  CNAD  main 
groups  by  the  most  suitable  means. 

These  conclusions  and  recommenda- 
tions of  the  ad  hoc  committee  on  es- 
tablishing a two-way  flow  of  informa- 
tion were  approved  by  the  NATO 
Conference  of  National  Armaments 
Directors  in  September  1969.  The  me- 
chanics of  making  this  agreement 
workable  are  being  developed  with 
difficulties  still  existing  on  both  sides. 
From  the  standpoint  of  NIAG,  find- 
ing an  appropriate  industrial  expert 
to  advise  in  given  specific  areas  at  a 
convenient  time  is  not  always  easy. 
On  the  other  hand,  armament  group 
members  are  understandably  reluc- 
tant to  “open  up”  in  the  presence  of 
foreign  industrialists  without  very 
clear  authority  from  their  own  gov- 
ernments. The  development  of  appro- 
priate confidence  in  one  another  will 
take  some  time. 

Other  Items  and  Problems 

In  addition  to  the  two  areas  dis- 
cussed herein,  there  has  been  a consi- 
derable amount  of  discussion  on  gen- 
eral items  that  present  common  prob- 
lems to  both  the  industrialists  and  the 


government  functionaries.  Among 
others,  these  involve  proprietary 
rights;  common  contractual  clauses; 
balance  of  payments ; requirements 
planning;  studies  on  economic,  finan- 
cial and  industrial  factors  which 
affect  cooperation  in  research,  devel- 
opment and  production;  data  book  re- 
lative to  NATO  member  countries’ 
military  production  and  industrial 
capacity;  quality  assurance  policy;  a 
special  planning  fund;  and  a fund  for 
feasibility  studies. 

It  was  to  be  expected  that,  when 
groups  of  senior  industrialists  and 
senior  government  officers  represent- 
ing several  nations  met,  there  would 
be  many  varied  views.  Each  project  is 
unique  with  each  country  participat- 
ing, and  so-called  common  problems 
will  have  to  be  tailored  to  fit  the  spe- 
cific project.  These  matters  have  been 
discussed  at  length  in  plenary  ses- 
sions and  subcommittees  have  been 
formed  to  develop  recommendations. 

Join}  Benefits  Anticipated 

It  is  not  likely  that  immediate 
success  in  significantly  increasing 
joint  research,  development  and  pro- 
duction will  take  place.  However, 
there  is  optimism,  for  the  long  run, 
for  success  in  these  areas  and,  partic- 
ularly, for  greater  standardization 
and  interchangeability  of  components 
and  parts. 

It  is  the  consensus  of  all  who  are 
involved  in  this  effort  that  NIAG  will 
play  an  effective  role  in  the  near  fu- 
ture in : 

• Increasing  understanding  of 
NATO  and  NATO  country  problems 
and  requirements  by  NATO  industri- 
alists. 

• Increasing  acquaintances  among 
companies  of  NATO  countries. 

• Making  specific  relationships  and 
consortia  among  companies  in  NATO 
countries  more  possible. 

It  is  important  to  reiterate  that  the 
NIAG  delegations  represent  their  in- 
dustries as  a whole.  Furthermore,  the 
U.S.  delegation  to  NIAG  does  not  nec- 
essarily represent  the  U.S.  Govern- 
ment. Views  may  be  expressed  quite 
independently  of  the  government’s 
views.  DOD  officials,  however,  do  act 
as  a staff  for  the  NIAG  delegation 
and  meet  with  them  frequently  in 
order  to  exchange  opinions. 
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[Editor’s  Note:  This  portion  of 
the  Defense  Industry  Bulletin  is 
devoted  to  a condensation  of  two 
statements  before  Senate  com- 
mittees by  Dr.  John  S.  Foster  Jr., 
Director,  Defense  Research  and 
Engineering,  relating  to  the 
Defense  Research,  Development, 
Test  and  Evaluation  Program. 

The  first  is  the  Statement  on 
the  FY  1971  Defense  Research, 
Development  Test  and  Evaluation 
Program  before  the  Senate  Joint 
Committee  on  Armed  Services 
and  Defense  Subcommittee  of  the 
Appropriations  Committee,  pre- 
sented on  Feb.  26,  1970. 

The  second  is  the  Statement  on 
Independent  Research  and  De- 
velopment before  the  Senate  Ad 
Hoc  Research  and  Development 
Subcommittee  of  the  Committee 
on  Armed  Services,  presented  on 
March  13,  1970.] 


FY  1971  Defense  Research, 
Development,  Test  and 
Evaluation  Program 


Ihave  given  much  thought  to  this 
opportunity  to  discuss  with  you  the 
current  and  proposed  research,  de- 
velopment, test,  and  evaluation  pro- 
grams of  the  Defense  Department. 

My  statement  this  year  is  different 
from  those  presented  in  the  past.  It  is 
much  shorter.  I propose  to  discuss 
mainly  the  most  essential  issues  and 
programs,  the  key  matters  that  influ- 
ence the  country’s  defense  research 
and  development  program.  I will  con- 
centrate on  the  long  range  needs  and 
not  on  the  immediate  programs.  . . . 
Along  the  way,  I will  try  to  put  these 
matters  both  in  historical  perspective 
and  in  a balanced  national  context. 

To  highlight  the  essential  issues,  I 
have  condensed  the  basic  case  for  de- 
fense research  and  development  into 
four  paragraphs.  . . . 

I believe  that  our  life  as  a free  and 
independent  nation  derives  in  large 
measure  from  the  effectiveness  of  our 
defense  establishment.  At  least  since 
World  War  II,  that  effectiveness  has 
derived  fully  as  much  from  vigor  of 
our  national  technology  as  from  the 
numerical  level  of  our  forces.  In  fact, 
even  when  our  forces  were  or  could 
have  been  outnumbered  in  the  past, 
they  have  been  effective  as  a deter- 
rent because  of  their  technical  qual- 
ity. The  quality  of  our  advanced  tech- 
nology derives  from : 

• University  research  and  teaching. 
• Industrial  research  and  develop- 
ment. 

• DOD  support  of  defense-related 
research  and  development,  including 
in-house  laboratories. 

• Discussion  of  national  security 


issues  among  informed,  experienced, 
and  independent  individuals. 

Our  valuable  technological  superi- 
ority is  today  being  challenged 
strongly  from  abroad.  The  most  seri- 
ous challenge  comes  from  the  Soviet 
Union,  whose  annual  defense-related 
research  and  development  investment 
caught  up  with  ours  a year  or  so  ago 
and  now  substantially  exceeds  it.  The 
effort  of  our  national  technical  base 
is,  in  fact,  declining  while  their  effort 
continues  to  grow  at  a steady  rate.  I 
am  deeply  concerned  about  this  trend. 

We  know  that  the  two  essential  ele- 
ments of  our  national  security  are: 
adequate  force  levels  today  and  vigor- 
ous technological  advances  to  ensure 
our  future  capability.  The  two  essen- 
tials compete  with  each  other,  and 
with  other  national  needs,  for  scarce 
funds.  They  can  easily  be  confused  by 
persons  considering  disarmament 
agreements  in  which  it  would  be  rela- 
tively easy  to  monitor  force  levels  but 
almost  impossible  to  regulate  technol- 
ogy, especially  where  secrecy  domi- 
nates a society.  If  force  levels  were  to 
be  controlled,  we  then  would  become 
especially  sensitive  to  technological 
surprise.  But  advances  in  technology 
are  essential  if  we  are  to  limit,  safely 
limit,  force  levels.  Otherwise,  we 
would  not  remain  relatively  secure 
against  both  surprise  and  possible 
non-adherence  to  an  arms  limitation 
agreement. 

My  conclusion  is  that  to  provide 
adequately  for  the  common  defense, 
we  must  ensure  the  continued  vigor 
of  our  technology.  To  do  this,  we 
must  ensure  that  the  foundations  of 
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own  technical  strength — in  universi- 
ties, industry,  and  DOD  research  and 
development  laboratories  and  centers 
— are  not  weakened  or  separated 
from  our  technological  drive. 

That,  in  brief,  is  our  case. 

Now  I want  to  answer  the  critical 
questions : Why  do  we  recommend 
certain  programs?  Why  do  we  believe 
this  overall  recommended  research 
and  development  effort  is  critical? 
What  are  we  doing  to  improve  our 
management?  Why  do  we  believe  that 
this  request  is,  as  Secretary  of  De- 
fense Laird  put  it,  a rock-bottom 
budget? 

3|<  5je  sjc  jjt  ]fc 

Budget  in  Brief 

For  FY  1971  we  are  requesting 
$7,345.6  million  in  new  obligational 
authority  for  research,  development, 
test  and  evaluation  (RDT&E).  This  is 
$881.8  million  less  than  the  $8,227.4 
million  requested  for  FY  1970.  It  is 
$23.2  million  less  than  the  amount 
actually  appropriated  for  FY  1970.  In 
terms  of  actual  effort,  considering  the 
increased  costs  of  research  and  devel- 
opment, the  FY  1971  request  repre- 
sents a 4-  to  7-percent  decrease  from 
the  FY  1970  level. 

This  is,  based  on  our  best  analysis 
and  judgment,  a rock-bottom  budget. 
It  was  formulated  in  recognition  of 
other  urgent  national  needs  which 
must  be  met  by  the  Federal  Govern- 
ment and  in  full  consideration  of  the 
Administration’s  goal  of  stopping  the 
inflationary  trend  in  the  economy.  We 
believe  this  budget  is  “rock-bottom” 
for  three  basic  reasons. 

• We  have  reexamined  the  need  for 
every  major  project,  and  are  request- 
ing the  minimum  funds  necessary  in 
FY  1971  to  assure  adequate  strength 
for  our  future. 

• All  of  the  supporting  projects, 
managerial  functions  and  facilities 
have  been  pared  and  pruned.  There  is 
very  little  slack;  and  we  have  not 
even  added  funds  to  meet  the  in- 
creased costs  which  result  from  infla- 
tion. 

• Finally,  we  have  considered  care- 
fully the  technological  and  military 
challenges  which  the  nation  faces, 
and  we  have  concluded  that  a lesser 
program  would  not  be  prudent. 

You,  of  course,  will  apply  your  own 
judgment  to  each  of  these  programs. 


I believe  a careful  review  will  show 
delicate  balance  between  assurance  of 
sufficient  funds  to  conduct  the  pro- 
grams in  a reasonable  way  and  a 
danger  that  austere  funding  will  lead 
to  a high  risk  of  program  failure.  To 
minimize  the  risks,  we  have  cancelled 
a few  programs  rather  than  cripple 
many.  Frankly,  my  personal  judg- 
ment is  that  this  budget  is  exceed- 
ingly tight,  considering  our  probable 
future  needs. 

. . . Figure  1 (page  20)  provides 
data  [by  mission  objective,  by  cate- 
gory of  research  and  development 
activity,  and  by  category  of  research 
and  development  organization]  com- 
paring three  fiscal  years.  The  distribu- 
tions reveal  the  necessary  continued 
trend  toward  greater  emphasis  on  our 
tactical  forces — to  meet  known  and 
potential  threats  and  to  fix  deficiencies 
uncovered  in  Vietnam.  . . . 

The  effective  level  of  research  ef- 
fort, measured  by  funding  in  constant 
dollars,  is  decreasing — by  about  12 
percent  between  FY  1969  and  FY 
1970,  and  by  5 percent  in  FY  1971 — a 
reflection  of  the  roughly  5-percent  an- 
nual increase  in  the  national  cost  of 
doing  research.  The  small  increase  in 
exploratory  development  for  FY  1971 
is  designed  to  keep  some  of  the  key 
technical  projects  at  a constant  level 
of  effort  so  that  future  developments 
will  not  have  to  be  undertaken  with 
substantial  technical  uncertainties. 
The  requested  funds  for  the  catego- 
ries of  research  and  exploratory  de- 
velopment will  not  support  the  level 
of  work  carried  out  in  FY  1970. 
Thus,  we  will  not  be  able  to  explore 
some  promising  technical  opportuni- 
ties relevant  to  defense,  and  we  an- 
ticipate laying  off  technical  personnel, 
closing  certain  laboratories,  cutting 
out  many  contracts,  and  stopping  pro- 
j ects. 

The  category  of  management  and 
support  shows  a small  decrease  in 
funding  between  FY  1971  and  FY 
1970.  Thus,  we  will  not  keep  up  with 
increased  costs,  and  will  be  forced  to 
reduce  or  eliminate  some  supporting 
functions. 

The  large  increases  in  advanced  de- 
velopment and  engineering  develop- 
ment— including  increased  funding 
for  the  F-15  and  S-3A  aircraft — are 
compensated  for  in  part  by  a large 
decrease  in  operational  systems  devel- 


opment, including  decreased  funding 
for  the  F-14,  Minuteman,  and  Posei- 
don and  the  elimination  of  the  MOL 
program.  . . . 

Highlights  of  FY  1971 

I will  review  now  the  highlights  of 
our  planned  research  and  development 
programs  for  FY  1971  which  are  re- 
lated to  strategic  forces,  tactical 
forces,  electronics  and  information 
systems,  and  to  the  research  and  tech- 
nology base.  . . . 

Strategic  Forces.  I would  like  to 
introduce  the  subject  of  research  and 
development  related  to  our  strategic 
forces  by  reviewing  the  progress  we 
have  made  in  the  last  year  on  the 
newest  development  activities  for  the 
strategic  missile  force — Poseidon  and 
Minuteman  III.  Both  of  these  pro- 
grams are  in  the  flight-test  phase 
with  15  to  20  flight  tests  completed  on 
each  system.  . . . The  success  ratio  of 
about  70  percent  is  high  for  this 
stage  of  development  testing.  . . . 

. . . The  threat  to  our  strategic 
forces  is  the  number  of  large  Soviet 
SS-9  ICBMs  equipped  with  three 
multimegaton  warheads  and  the 
larger  number  of  SS-11  ICBMs 
carrying  a single  warhead.  As  of 
February  1970,  the  Soviets  are  be- 
lieved to  have  over  275  SS-9s  under 
construction  or  operational  and  over 
800  SS-lls. 

At  present  construction  rates,  four 
years  from  now- — in  early  1974,  which 
is  the  earliest  any  of  the  alternates  to 
assure  Minuteman  survival  could 
begin  to  be  operational — the  Soviets 
could  have  several  hundred  additional 
ICBMs,  could  be  deploying  multiple 
reliable  and  accurate  reentry  vehicles 
in  each  SS-9,  and  could  have  im- 
proved the  accuracy  of  the  SS-11. 
This  would  be  more  than  enough  to 
overwhelm  the  present  Minuteman 
portion  of  our  deterrent.  . . . 

We  do  not  know  whether  or  when 
the  Soviets  will  stop  or  reduce  the 
rate  of  development  and  deployment 
of  their  ICBMs.  Therefore,  we  must 
act  now  to  maintain  the  land-based 
missile  force  deterrent.  We  have  long 
followed  a policy  of  maintaining  three 
independent  deterrent  forces,  any  one 
of  which  should  be  sufficient  to  deter 
nuclear  attacks  on  us.  To  maintain 
this  cornerstone  national  security 
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policy,  we  cannot  defer  corrective 
actions. 

Safeguard  is  a major  step  to  im- 
prove the  survivability  of  an  adequate 
fraction  of  our  land-based  missile 
forces. 

The  Safeguard  objectives,  as  stated 
last  year  by  President  Nixon,  are:  to 
protect  our  population  against  limited 
attacks  from  the  Chinese  as  well  as 
from  accidental  attacks  from  any 
source;  and  to  assure  the  survival  of 
a sufficient  level  of  our  land-based 
strategic  forces  against  an  attack  by 
the  Soviet  Union.  The  President  also 
required  an  annual  review  of  techni- 
cal developments,  the  potential  threat, 
and  the  diplomatic  context  of  Safe- 
guard. 

This  review  has  been  completed. 
Technical  progress  on  Safeguard  this 


past  year  has  been  satisfactory. 
Meanwhile,  as  I have  said,  the  offen- 
sive capability  of  the  Soviet  Union  is 
increasing.  Their  forces  could,  in  the 
mid-1970s,  threaten  almost  all  of  our 
Minuteman  and  bomber  forces.  The 
Chinese  are  continuing  with  their  nu- 
clear program  and  could  have  opera- 
tional ICBMs  by  the  mid-1970s. 

On  the  basis  of  these  considera- 
tions, the  President  decided  to  request 
authority  and  funds  to  begin  phase  II 
of  Safeguard  in  FY  1971.  We  are 
requesting  authorization  in  FY  1971 
to  add  one  more  Safeguard  battery, 
in  the  Minuteman  missile  field  at 
Whiteman  AFB,  Mo.,  and  to  begin 
advanced  preparation  for  five  more 
sites.  . . . The  deployment  at  White- 
man  will  contribute  to  coverage  over 
the  central  United  States  as  a part  of 


a defense  of  our  bomber  bases  against 
Soviet  submarine-launched  ballistic 
missile  (SLBM)  attacks  and  of  a light 
area  defense  of  the  entire  U.S.  popu- 
lation against  possible  Chinese  attack. 
This  action  also  will  provide  addi- 
tional protection  for  elements  of  our 
Minuteman  force  against  possible  So- 
viet attack. 

If  the  Soviet  forces  continue  to 
grow,  Minuteman  defense  may  not  be 
economical  with  a system  using  only 
Safeguard  radars.  The  cost  of  the  ex- 
isting missile  site  radar  (MSR) 
makes  this  solution  unattractive. 
Accordingly,  the  Army  Ballistic  Mis- 
sile Defense  Agency  has  started  the 
development  of  a smaller  radar  which 
could  be  dedicated  to  hard-point  de- 
fense. This  radar  should  cost  less 
than  the  present  MSR  which  would 


Estimated  Distribution  of  DOD  RDT&E 

(Total  Obligational  Authority— Dollars  in  Millions) 


FY 

1969 

FY  1970 

FY 

1971 

Dollars 

Percent 

Dollars  Percent 

Dollars 

Percent 

MISSION  DISTRIBUTION 

Strategic 

Tactical 

Other  Mission  Research  and  Development 

Technology  Base 

Support 

Emergency  Fund 

3,000.3 

2,258.9 

1,101.4 

610.0 

785.1 

38.7 

29.1 

14.2 
7.9 

10.1 

2.504.3 
2,451.2 

1.081.4 
562.4 
764.6 

75.0 

33.6 
32.9 

14.6 
7.6 

10.3 

1.0 

2,312.2 

2,600.8 

1,033.5 

595.0 

754.1 
50.0 

31.5 

35.4 

14.0 

8.1 

10.3 

.7 

TOTAL 

7,755.7 

100.0 

7,438.9 

100.0 

7,345.6 

100.0 

DEVELOPMENT  DISTRIBUTION 

Research 

404.2 

5.2 

368.5 

5.0 

369.6 

5.0 

Exploratory  Development 

875.1 

11.3 

857.0 

11.5 

897.4 

12.2 

Advanced  Development 

964.5 

12.5 

938.7 

12.6 

1,112.7 

15.3 

Engineering  Development 

800.4 

10.3 

1,021.8 

13.7 

1,395.9 

18.9 

Management  & Support 

1,226.9 

15.8 

1,205.0 

16.2 

1,167.5 

15.9 

Emergency  Fund 

— 

— 

75.0 

1.0 

50.0 

.7 

Operational  Systems  Development 

3,484.6 

44.9 

2,972.9 

40.0 

2,352.5 

32.0 

TOTAL 

7,755.7 

100.0 

7,438.9 

100.0 

7,345.6 

100.0 

PERFORMER  DISTRIBUTION 

Industry 

4,914.2 

63.4 

4,551.6 

61.2 

4,535.2 

61.7 

Government  In-House 

2,359.9 

30.4 

2,369.1 

31.8 

2,316.9 

31.5 

Federal  Contract  Research  Centers 

231.1 

3.0 

216.4 

2.9 

224.9 

3.1 

Universities 

241.3 

3.1 

223.1 

3.0 

215.6 

2.9 

Foreign  Performers  1 

9.2 

.1 

3.7 

.1 

3.0 

.1 

Emergency  Fund 

— 

— 

75.0 

1.0 

50.0 

.7 

TOTAL 

7,755.7 

100.0 

7,438.9 

100.0 

7,345.6 

100.0 

1 Includes  only  Research  and  Exploratory  Development  Categories. 

Figure  1. 
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allow  us  to  increase,  if  necessary,  the 
number  of  radars  within  the  Minute- 
man  wings. 

There  are  other  ways  to  meet  a 
growing  Soviet  ICBM  threat  to  Min- 
uteman : First,  relocation  of  some  of 
the  Minuteman  missiles  from  their 
present  soil  silos  to  more  survivable 
“hard-rock”  silos  designed  to  provide 
much  greater  hardness;  and,  second, 
mobile  basing  of  the  Minuteman  force 
into  a new  basing  configuration  such 
as  “shelter-basing.”  In  the  “shelter- 
based  deployment,”  the  missiles  would 
be  located  on  truck-type  transporters, 
each  of  which  could  go  on  warning 
into  any  one  of  several  dispersed  and 
hardened  shelters.  Such  a technique 
increases  survivability  by  making  So- 
viet targeting  uncertain. 

Each  of  these  options  has  its  ad- 
vantages and  disadvantages.  The 
hard-rock-silo  deployment  places  a 
significant  additional  burden  on  the 
attacker  because  greater  accuracy  or 
yield,  or  both,  is  required  to  destroy 
the  target.  The  main  disadvantage  is 
that  its  improved  survivability  can  be 
entirely  offset  by  sufficient  improve- 
ment in  the  attacking  missiles.  The 
current  understanding  of  mobile  bas- 
ing schemes  is  simply  not  adequate  to 
permit  a recommendation  now  on  de- 
ployment. However,  studies  on  these 
options  will  be  completed  by  the  end 
of  FY  1970  and  should  lead  to  a re- 
commendation for  our  FY  1971  pro- 
gram. Funds  have  been  requested  for 
this  purpose. 

We  are  not  sure  that  the  problems 
of  land-based  missile  survivability  can 
be  solved  permanently.  In  the  unfor- 
tunate case  they  cannot,  a backup  is 
to  place  greater  emphasis  and  depend- 
ence on  our  sea-based  missile  forces, 
now  consisting  of  Polaris  and  Posei- 
don. The  undersea  long  range  missile 
system  (ULMS)  is  our  basic  new  pro- 
gram to  assure  a sea-based  force  upon 
which  we  can  rely  in  the  future. 

The  ULMS  submarine  would  deploy 
an  ICBM  range  missile,  thus  expand- 
ing by  a factor  of  10  to  15  the  operat- 
ing area  as  compared  to  that  of  Pola- 
ris. This  would  greatly  complicate 
any  Soviet  effort  to  destroy  our 
SLBMs.  The  new  submarine  would  be 
quieter,  optimized  for  its  role,  and 
would  operate  from  ports  in  the  Con- 
tinental United  States,  thus  eliminat- 
ing any  dependence  on  foreign  bases. 
ULMS  also  would  provide  for  the  or- 


derly replacement  of  the  present  nu- 
clear-powered submarines  (SSBNs) 
at  the  end  of  their  operating  life.  We 
are  examining  this  concept  very  care- 
fully. With  the  funds  we  are  request- 
ing for  FY  1971,  a deployment  deci- 
sion could  be  made  in  the  early  1970s. 

We  continue  to  have  confidence  that 
the  backbone  of  our  bomber  force — 
the  B-52 — is  effective  today.  However, 
the  Soviets  might  be  able  to  blunt  the 
deterrent  value  of  this  force.  One  op- 
tion might  be  to  employ  a portion  of 
their  growing  SLBM  force  to  reduce 
our  warning  time  to  just  a few  min- 
utes. Another  Soviet  option  would  be 
to  improve  their  air  defense:  by  de- 
ploying an  airborne  warning  control 
system  to  direct  their  high  speed  in- 
terceptor aircraft  to  engage  our 
bombers  before  they  penetrated  Soviet 
territory,  and  by  improving  their  ter- 
minal defense  against  low  altitude 
aircraft. 

For  these  reasons,  we  are  moving 
toward  engineering  development  on  a 
new  strategic  bomber,  the  B-l,  which 
could  be  operational  in  late  1977  or 
1978  should  circumstances  warrant 
deployment.  It  would  function  even 
under  reduced  warning  times  through 
a combination  of  shortened  scramble 
time,  dispersed  basing,  and  possibly 
airborne  alert.  In  addition,  we  will 
deploy  a surveillance  satellite  which 
will  provide  warning  for  our  bombers 
that  an  attack  is  forthcoming.  This 
would  give  the  bomber  force  increased 
time  to  scramble.  Improved  Soviet  de- 
fenses would  be  countered  by  stand 
off  air-to-surface  armed  decoys  and 
missiles — subsonic  cruise  armed  decoy 
(SCAD)  and  short-range  attack  mis- 
sile (SRAM) — as  needed  to  augment 
the  increased  penetration  capabilities 
inherent  in  the  B-l’s  design. 

In  summary,  then,  all  of  our  major 
strategic  programs  are  designed  to 
maintain  an  effective  nuclear  deter- 
rent. Our  major  strategic  forces  must 
be  capable  of  surviving  a Soviet 
attack  if  they  are  to  continue  to  pro- 
vide a credible  deterrent.  And  major 
restructuring  of  the  strategic  forces 
may  be  necessary  to  ensure  surviva- 
bility, if  the  Soviet  threat  continues 
to  grow  along  present  trends.  Sub- 
stantial progress  in  Strategic  Arms 
Limitation  Talks  would,  of  course, 
help  to  keep  the  problems  within  rea- 
sonable bounds. 

Tactical  Warfare  Programs.  In 


general,  the  RDT&E  effort  to  improve 
our  tactical  forces  continues  to  in- 
crease— both  in  absolute  terms  and  as 
a percentage  of  the  overall  research 
and  development — as  we  provide  sys- 
tems needed  to-  counter  known  and 
potential  threats  in  the  air  and  at 
sea,  and  as  we  fix  deficiencies  re- 
vealed in  Vietnam. 

Major  changes  have  been  intro- 
duced in  the  management  of  tactical 
warfare  programs.  Program  manage- 
ment has  been  decentralized,  and  or- 
ganizational changes  have  been  made 
to  emphasize  the  achievement  of  mis- 
sion capabilities  on  a multi-service 
basis.  . . . OSD  will  concentrate  on  the 
research  and  development  needs  in 
the  basic  long  range  tactical  missions: 
land  warfare,  ocean  control,  air  inter- 
diction warfare  and  combat  support. 

Land  warfare,  which  embraces  all 
aspects  of  close  combat,  fire  support, 
field  Army  air  defense  and  battlefield 
surveillance,  is  undergoing  major 
change.  The  most  significant  develop- 
ment activity  in  the  area  of  close 
combat  is  aimed  at  overcoming  the 
numerical  superiority  possessed  by 
the  tank  forces  of  the  Warsaw  Pact 
nations.  A major  element  of  our  ef- 
fort in  this  regard  is  the  main  battle 
tank  (MBT-70)  program,  which  has 
now  been  reoriented  to  provide  a sin- 
gle U.S.  manager  with  development 
authority  and  responsibility  and  to 
reduce  production  cost  by  more  than 
$200,000  per  tank.  Another  particu- 
larly critical  problem  in  the  area  of 
close  combat  is  that  posed  by  the 
mine  and  booby-trap  threat  in  South- 
east Asia  which  now  accounts  for  a 
substantial  portion  of  our  casualties. 
Some  progress  is  being  made,  al- 
though this  threat  unfortunately 
strains  the  technology  now  available 
to  us. 

In  the  area  of  fire  support,  techni- 
cal problems  with  the  Lance  missile 
have  largely  been  resolved;  the  man- 
agement of  the  AH-56A  Cheyenne  is 
being  revised  to  permit  a more  ag- 
gressive engineering  effort;  and  a 
prototype  competition  for  our  first  op- 
timized close-support  aircraft  in  over 
20  years  is  planned  to  start  late  in 
FY  1970.  With  regard  to  field  Army 
air  defense,  our  deficiencies  in  low-al- 
titude protection  are  beginning  to  be 
filled  as  the  Redeye,  Chaparral  and 
Vulcan  missiles  are  deployed,  and  our 
major  RDT&E  efforts  thus  are  being 
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shifted  to  the  SAM-D  system. 
SAM-D  is  intended  to  ensure  that 
modern  countermeasures  technology 
will  not  be  able  to  negate  our  air 
defenses  in  the  way  we  were  able  to 
overcome  the  Soviet-developed  sur- 
face-to-air  missiles  deployed  in  North 
Vietnam.  Lastly,  in  the  area  of  battle- 
field surveillance,  we  are  concentrat- 
ing on  exploiting  the  remote  sensor 
developments  of  the  war  in  Southeast 
Asia  to  give  us  an  altogether  new 
combat  capability  based  on  the  concept 
of  an  “instrumented  battlefield.” 

Ocean  control  embraces  fleet  offen- 
sive operations,  fleet  air  defense,  anti- 
submarine warfare /submarine  war- 
fare and  ocean  surveillance.  In  fleet 
offensive  operations,  an  improvement 
in  our  shipboard  gun  and  missile  cap- 
abilities is  needed  to  meet  the  Soviet 
naval  threat.  Our  major  research  and 
development  effort  in  this  area  cen- 
ters on  the  development  of  Harpoon, 
a standoff  antiship  missile  system 
capable  of  being  launched  from  sur- 
face as  well  as  airborne  platforms. 

The  Soviet  antiship  missile  threat 
remains  a major  concern.  Major  ef- 
forts related  to  our  surface  ships  are : 
development  of  the  Aegis  (formerly 
ASMS)  missile  system  and  the  Phal- 
anx high-rate-of-fire  gun  system, 
which  provides  close-in  backup  de- 
fense against  attacks  which  might 
penetrate  the  longer  range  defenses. 

The  Soviets’  submarine  force  capa- 
bilities have  increased  at  a rate  that 
exceeds  our  prior  estimates.  Our  anti- 
submarine warfare  research  and  de- 
velopment programs  must  continue 
with  vigor  and  imagination  if  we  are 
to  maintain  the  capability  to  counter 
the  Soviet  submarine  force.  Among 
the  more  important  programs  started 
in  FY  1970  are  the  S-3A,  the 
SSN-688  and  the  DD-963.  We  are 
carefully  examining  new  technical  al- 
ternatives as  they  develop. 

Ocean  surveillance  programs 
planned  for  FY  1971  include  an  im- 
proved information  processing  system 
and  the  investigation  of  other  con- 
cepts. 

The  air  interdiction  mission  em- 
braces the  counterair,  defense-sup- 
pression deep  strike,  and  tactical  re- 
connaissance roles.  Within  these 
areas,  recent  actions  on  the  Air  Force 
F-15  and  the  Navy  F-14  air  superi- 
ority fighters  will  have  a major 
impact  on  future  U.S.  air  warfare 


capabilities  and  are  reflected  in  the 
FY  1971  budget  request.  The  F-15 
program  will  incorporate  advances  in 
engine,  avionics,  weapon  (short-range 
missile),  and  materials  and  structures 
technologies  in  an  effort  to  provide  an 
aircraft  system  superior  to  the  Soviet 
fighters  of  the  mid-1970s.  A cost- 
reimbursable  development  program 
with  clear-cut  technical  achievement 
milestones  has  been  issued,  to  be  fol- 
lowed by  a fixed-price  production  pro- 
gram. With  regard  to  the  air-to-air 
short-range  missile,  we  are  structur- 
ing our  program  to  provide  a common 
missile  for  Navy  and  Air  Force  use. 

The  Navy’s  fleet  air  defense  needs 
(combat  air  patrol — CAP)  will  be  ful- 
filled by  the  F-14A  and  its  long-range 
Phoenix  missile  system.  The  subse- 
quent F-14B/C  systems,  equipped 
with  an  advanced  engine,  will  provide 
major  improvement  in  the  Navy’s 
fleet  defense'  and  air  superiority  capa- 
bilities through  improved  propulsion 
and  new  avionics. 

A combination  of  weapons,  tactics 
and  electronic  countermeasures  is  em- 
ployed for  suppression  of  enemy  air 
defense  weapons.  A major  system  for 
defense  suppression  is  the  EA-6B, 
which  has  successfully  passed  the 
“fly-before-buy”  test,  and  is  now  au- 
thorized for  production.  Continued  re- 
search and  development  effort  is 
planned  for  the  EA-6B  to  meet  new 
and  changing  threats  in  the  electronic 
countermeasures  environment.  Efforts 
are  also  under  way  to  find  lower  cost 
alternatives  to  the  Standard  ARM 
(antiradiation  missile). 

The  F-lll  squadrons  and  the  A-6E 
provide  the  deep  strike  capability.  De- 
velopment on  these  systems  is  essen- 
tially completed,  except  for  continued 
testing  and  supporting  technical 
work.  The  cost  of  deep  strike  missions 
is  being  subjected  to  careful  examina- 
tion. An  attempt  is  being  made  to 
reduce  the  number  of  air  munitions, 
both  to  reduce  the  logistic  burden  and 
to  find  lower  cost  alternatives  to 
weapons  such  as  Condor.  In  general, 
our  basic  requirement  is  to  reduce  the 
cost  to  kill  a given  target  and,  thus, 
we  face  a number  of  tradeoffs. 

Combat  support  embraces  tactical 
air  command  and  control,  logistics, 
training  and  operational  support.  The 
immediate  goal  of  tactical  control  is 
to  exchange  tactical  information  and 
orders  among  surface  and  airborne 


fleet  units  (NTDS/ATDS),  the  Mar- 
ine air  control  system  (MTDS),  the 
Air  Force  tactical  control  system 
(407L),  and  the  Army  air  defense  and 
missile  control  system  (TSQ-73).  A 
longer  term  objective  is  to  make  these 
systems  responsive  to  various  con- 
cepts of  operations,  and  to  ensure 
that  future  systems  are  compatible 
with  those  now  in  the  inventory.  We 
are  improving  airborne  tactical  con- 
trol for  the  Navy  and  Air  Force 
through  the  E-2C  and  airborne  warn- 
ing and  control  system  (AWACS) 
programs.  . . . The  E-2C  is  essentially 
an  improved  version  of  the  E-2A/B 
system  with  increased  reliability  and 
a redesigned  radar  which  was  exten- 
sively tested  prior  to  initiating  the 
E-2C  development/production  pro- 
gram. 

In  the  logistics  area  both  STOL  and 
V/STOL  concepts  are  being  consid- 
ered for  the  light  intratheater  trans- 
port (LIT)  to  bridge  the  logistics  gap 
between  intertheater  transport  sys- 
tems and  combat  troops. 

Electronics  and  Information  Sys- 
tems. The  dramatic  advances  being 
made  in  electronics  technology  give  us 
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a major  opportunity  to  improve  the 
efficiency  and  overall  effectiveness  of 
all  of  our  strategic  and  tactical 
forces.  With  new  sensors,  avionics 
packages,  electromagnetic  counter- 
measures, and  point-to-point  commu- 
nications, our  mobile  platforms  and 
tactical  units  can  become  more  versa- 
tile without  getting  completely  new 
families  of  major  weapon  systems. 

New  techniques  and  devices  are 
being  developed  to  provide  increased 
capability  in  sensing  signals  and 
viewing  operations,  in  processing  sig- 
nals and  data,  in  transmitting  infor- 
mation at  higher  speeds  with  greater 
accuracy,  and  adding  needed  automa- 
tion and  security  to  communications. 
Each  few  years  often  sees  a tenfold 
improvement  in  these  capabilities. 
Flexibility  of  installation  and  opera- 
tion and  increased  survivability  will 
also  be  realized.  New  equipment  will 
be  considerably  smaller  in  size, 
lighter  in  weight,  more  reliable,  more 
easily  maintained  and,  in  some  cases, 
less  expensive.  Greater  power  output 
will  be  possible  with  reduced  power 
consumption. 

We  hope  that  these  advances  will 
lead  to  the  following  new  and  needed 
functions : 

• Permit  the  wider  use  of  surveil- 
lance and  target  acquisition  devices 
and  provide  a new  capability  to  em- 
ploy troops  and  firepower  at  night. 

• Assist  existing  aircraft,  ships 
and  tanks  to  intercept,  exploit,  evade 
and/or  counter  enemy  electromagnetic 
emitters. 

• Provide  the  basis  for  the  develop- 
ment of  standard  equipments  that  can 
be  used  in  a much  wider  variety  of 
applications  and  platforms. 

• Greatly  improve  navigation  and 
position  fixing  in  a worldwide  common 
grid  system. 

© Increase  communications  satellite 
channel  capacity  from  5-10  channels 
to  some  1,200  channels,  thus  intercon- 
necting hundreds  of  widely  dispersed 
users  in  a timely  and  flexible  manner 
and  permitting  transmission  of  wide- 
band secure  information  over  long 
distances. 

• Permit  the  development  of  ul- 
trareliable equipment  and  systems 
(thousands  vs.  hundreds  of  hours  be- 
tween failures)  that  will  drastically 
reduce  supporting  logistics  costs 
(maintenance  personnel,  spare  parts 


inventory,  training)  and  increase  op- 
erational availability. 

• Reduce  the  number  of  people 
overseas  operating  intelligence  collec- 
tion systems,  thus  reducing  gold  flow 
as  well  as  certain  risks  in  intelligence 
collection. 

Research  and  Technology  Base.  I 
must  emphasize  the  fundamental 
point  of  justification  for  the  relatively 
basic  and  applied  research  work 
within  the  overall  research  and  devel- 
opment program.  To  maintain 
strength  and  avoid  surprise,  we  must 
know  what  developments  in  weapons 
are  possible  and  practical,  for  our- 
selves and  for  potential  enemies.  We 
cannot  afford  to  be  the  nation  sur- 
prised in  critical  areas  having  long 
lead  times  for  understanding  as  well 
as  for  development.  For  this  reason, 
we  have  chosen  deliberately,  in  a very 
tight  budget,  to  maintain  our  efforts 
in  the  relevant  research  and  explora- 
tory development. 

Defense  research  and  exploratory 
development  are  directed  dually  at 
targets  of  opportunity  and  at  identi- 
fied needs.  The  goals  are  to  fulfill  rec- 
ognized requirements  in  military  tech- 
nology and  to  make  possible  new  and 
superior  technology  through  the  ex- 
ploitation of  new  technical  opportuni- 
ties. To  meet  these  goals  requires  re- 
search in  the  physical  and  mathemati- 
cal sciences,  the  chemical  and  engi- 
neering sciences  (electronics,  materi- 
als, mechanics,  and  energy  conver- 
sion), the  environmental  sciences 
(terrestrial,  oceanographic,  atmos- 
pheric, space),  the  biological  and  med- 
ical sciences,  and  the  behavioral  sci- 
ences. New  and  improved  technologi- 
cal capabilities  are  extremely  valuable 
in  military  functions,  such  as  commu- 
nication; surveillance  and  tracking; 
navigation;  remote  control  of  weap- 
ons; firepower;  mobility  of  weapons 
and  personnel  on  the  ground,  sea,  and 
air;  training  and  support  of  person- 
nel; propulsion  of  craft  and  of  weap- 
ons. 

Section  203  of  the  FY  1970  Mili- 
tary Procurement  Act  was  designed 
to  ensure  that  public  funds  provided 
for  military  research  and  develop- 
ment are  utilized  only  for  projects 
related  to  specific  military  functions. 
It  is  important  that  its  provisions  not 
be  interpreted  so  as  to  threaten  fur- 
ther reduction  or  expulsion  of  DOD 
support  for  basic  research,  in  general, 


and  the  university  research  commun- 
ity, in  particular.  Such  a consequence 
would  cripple  defense  research  and 
technology,  especially  our  ability  to 
respond  rapidly  in  time  of  national 
crisis.  We  must  maintain  a high  level 
of  imaginative  technical  effort  in 
most,  if  not  all,  of  the  fields  related  to 
long  term  national  security  needs. 
Equally  important,  disconnecting  the 
defense  research  and  development 
program  from  the  academic  research 
community  would  deny  to  national  de- 
fense discussions  with  some  of  the 
most  outstanding  and  willing  scien- 
tific and  engineering  talent  of  the 
country. 

In  the  context  of  the  changing  envi- 
ronment we  face  in  the  1970s,  all  of 
us  must  recognize  that  our  vital  base 
of  research  and  technology  has  been 
declining  since  1966.  The  overall  de- 
cline in  actual  technical  effort,  i.e., 
considering  the  increase  in  costs,  has 
been  roughly  30  percent  in  the  past 
five  years. 

Further  erosion  of  this  base  will 
expose  the  nation  to  the  technologi- 
cally based  threats  of  the  1970s  and 
1980s,  protected  only  by  the  technol- 
ogy of  the  1960s.  Because  of  this  dan- 
ger, I urgently  request  you  to  support 
this  part  of  our  request  for  FY  1971 
in  particular. 

Some  Fundamental  Issues 

Some  people  today  seem  to  think 
that  defense  research  and  develop- 
ment does  more  harm  than  good. 
They  ask : Aren’t  you  building  weap- 
ons that  do  not  increase  security  but 
rather  decrease  security  and  increase 
the  taxpayer’s  burden?  Others  have  a 
“gut  feeling”  that  new  technology,  all 
new  technology,  causes  more  problems 
than  it  solves,  and  that  because  scien- 
tists seem  oblivious  to.  the  terrible 
social  and  economic  costs  of  their 
triumphs,  their  work  must  be  con- 
trolled by  curtailing  their  financial 
support. 

Most  Americans  do  not  agree,  of 
course,  but  this  controversy  can 
threaten  the  nation’s  entire  research 
and  development  base.  It  has  the  most 
profound  implications  for  our  future 
national  security.  We  must  talk  sob- 
erly about  it. 

Need  for  Defense  Research  and  De- 
velopment in  a Changing  Military  En- 
vironment. It  seems  reasonably,  clear 
that  the  decade  of  the  1960s,  and  par- 
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ticularly  the  late  1960s,  was  a turn- 
ing point  for  the  military  establish- 
ment in  the  United  States.  We  have 
been  through  a quarter-century  of 
war  and  near-war,  and  during  most 
of  this  period  our  defense  needs  have 
been  awarded  essentially  an  overrid- 
ing priority.  But  today,  as  a writer  in 
the  January  issue  of  Foreign  Affairs 
put  it:  “Not  since  World  War  II  have 
Americans  been  so  uncertain  about 
the  proper  role  of  the  United  States 
in  the  world.” 

Much  of  the  change  in  the  last  few 
years  has  been  directly  concerned 
with  the  broader  implications  of  the 
Vietnamese  war  and  America’s  other 
involvements  abroad.  Many  persons 
are  skeptical,  even  hostile,  about  the 
competence,  judgment,  and  goals  of 
the  defense  establishment  and  foreign 
policy.  They  see  no  serious  near-term 
military  threat. 

There  is  another  tendency  in  public 
discussions  of  the  Defense  Depart- 
ment today:  blaming  the  industrial 
sector  for  wars.  This  outlook  charac- 
terizes the  United  States  as  inher- 
ently imperialistic  and  exploitative, 
and  pins  the  responsibility  for  this 
defect  on  the  “military-industrial 
complex”  and  on  the  political  estab- 
lishment as  the  agents  of  the  repres- 
sive forces  inherent  in  our  structure. 

Whatever  weight  we  may  assign  to 
these  beliefs,  and  whatever  we  believe 
individually  about  their  validity,  they 
do  contribute  to  a changing  political 
climate  in  this  country.  Thus,  a new 
series  of  issues  is  raised.  The  new 
climate  and  these  new  issues  will 
affect  our  future  national  security,  in 
part  by  affecting  the  resources  as- 
signed to  defense  research  and  devel- 
opment and,  in  part,  by  affecting  the 
flexibility  of  defense  management  in 
general.  That  is  why  I believe  we 
must  examine  them. 

The  most  fundamental  issue  rests 
upon  the  judgments  we  must  make 
about  the  relationship  between  our 
capabilities  and  probability  of  serious 
aggression  or  threats  hurting  the  in- 
terest of  the  United  States  or  the  in- 
terests of  our  friends  and  allies. 

Consider  the  tension  in  Europe  of 
the  late  1940s,  the  Korean  War,  the 
Russian  interventions  in  Eastern  Eu- 
rope in  the  late  1950s,  the  Cuban  mis- 
sile crisis,  the  invasion  of  Czechoslo- 
vakia, and  the  current  Soviet  activity 


in  the  Mediterranean.  All  of  these 
threats  and  potential  threats  to 
American  interests  are  impressive  ev- 
idence that  the  Soviet  leaders  remain 
prepared  to  act  or  threaten  to  act 
militarily,  with  major  international 
consequences,  whenever  their  percep- 
tion of  the  political-military  situation 
suggests  to  them  that  such  action  is 
in  their  interest  and  feasible.  How 
many  more  such  threats  and  actions 
might  we  have  seen  had  we  not  pos- 
sessed technologically  advanced 
capabilities?  Clearly,  although  we  are 
moving  into  an  “era  of  negotiation,” 
trying  to  shore  up  and  broaden  the 
emerging  detente,  we  must  remain 
prepared  for  possible  confrontations. 

Because  of  the  overriding  signifi- 
cance of  strategic  stability  during 
this  nuclear  era,  past  and  future,  the 
United  States  has  emphasized  stra- 
tegic nuclear  deterrence.  Successful 
deterrence  requires  advanced  technol- 
ogy to  ensure  that  our  retaliatory 
threat  continues  to  be  credible.  Fur- 
ther, we  have  required  general  pur- 
pose forces  for  those  missions  neces- 
sary to  support  our  security  commit- 
ments and  our  allies.  These  missions 
also  require,  in  some  cases,  sophisti- 
cated technology  for  a variety  of 
combat  and  support  functions. 

There  seem  to  me  to  be  two  central 
lessons  in  the  history  of  national  de- 
fense needs  and  threats  since  World 
War  II.  First,  as  the  Durants  said  in 
reviewing  The  Lessons  of  History. 
“Peace  is  an  unstable  equilibrium, 
which  can  be  preserved  only  by 
acknowledged  supremacy  or  equal 
power.”  While  we  must  take  certain 
risks  to  achieve  secure  and  lasting 
peace,  too  many  risks  taken  in  the 
interests  of  peace  can  at  some  point 
become  in  themselves  the  threat  to 
peace. 

Secondly,  we  see  even  greater  evid- 
ence today  that  research  and  develop- 
ment are  essential  to  a prudent  na- 
tional security  effort.  The  reasons  for 
this  are  essentially  the  same  as  in  the 
past,  but  they  require  special  empha- 
sis today.  Let  me  reiterate  these  rea- 
sons as  you  consider  the  budget  re- 
quest. 

First  of  all,  research  and  develop- 
ment provide  a qualitative  advantage 
required  to  compensate  for  any  nu- 
merical inferiority  which  the  United 
States  has  or  might  suffer  in  troops 


or  equipment  and  for  any  temporary 
disadvantage  we  might  suffer  should 
a numerically  superior  force  take  the 
initiative.  If  we  maintain  our  techni- 
cal leadership,  we  can  achieve  our 
goals — sometimes  at  lower  operating 
costs — without  necessarily  competing 
with  the  Soviet  Union  in  total  num- 
bers of  missiles  or  bombers  or  troops. 
Thus,  the  quality  of  our  deterrent 
may  be  more  critical  than  the  quant- 
ity of  our  deterrent — and  without  re- 
search and  development  you  cannot 
have  this  quality:  You  would  not 
have  it  now,  and  you  will  not  have  it 
in  the  future. 

The  second  general  argument  for 
defense  research  and  development  is 
that  knowledge  creates  options  which 
the  President  may  need  during  a pe- 
riod of  tension,  or  during  planning,  or 
during  negotiations.  It  is  much  safer 
to  know  what  might  be  feasible  in 
weapons  than  to  have  to  guess  about 
what  a potential  enemy  is  capable  of 
doing.  This  “option-creating”  function 
is  important  also  because  it  permits 
the  Defense  Department  to  respond 
more  rapidly  and  effectively  to  large 
changes  in  national  security  policy 
where  such  changes  are  caused  by  in- 
creased tension  or  decreased  tension. 
We  can  be  prepared  to  substitute  new 
equipment  for  old  if  this  improves  the 
effectiveness  of  our  forces,  or  would 
improve  the  effectiveness  of  an  arms 
control  agreement. 

The  third  general  justification  for 
defense  research  and  development  is 
that  the  nation  needs  as  broad  as  pos- 
sible a conceptual  basis  for  arms  con- 
trol negotiations,  for  war,  or  for  a 
provoked,  renewed  arms  race.  We 
need  to  act  intelligently  on  national 
security,  including  arms  control,  by 
considering  the  broadest  possible 
range  of  technological  possibilities. 

My  point  here  is  a direct  one.  To 
cut  the  research  and  development  pro- 
gram today  is,  in  effect,  to  claim 
great  precision  in  a prediction  of  the 
nature  of  the  world  in  5 to  20  years 
and  to  foreclose  on  the  option  of  our 
future  leaders  who  will  have  the  re- 
sponsibility for  our  national  security 
at  that  time.  Certainly,  let  us  try 
hard  to  cut  the  costs  of  the  overall 
defense  burden  and  to  negotiate 
acceptable  treaties  limiting  weapons. 
But  let  us  not  mortgage  the  future  by 
dismissing  or  misjudging  the  critical 
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— and  growing — need  for  defense  re- 
search and  development. 

National  and  International  Signifi- 
cance of  Strong  Research  and  Devel- 
opment Activities.  Now  I want  to  dis- 
cuss the  significance,  on  a compara- 
tive basis,  of  our  overall  national  and 
international  technical  position. 
Closely  related  are  the  policies  affect- 
ing the  way  in  which  defense  re- 
search and  development  interacts 
with  the  rest  of  the  national  technical 
base. 

Let  us  begin  with  obvious  questions. 
What  is  the  national  technical  com- 
munity, the  “national  technical  base,” 
that  research  and  development  man- 
agers talk  about?  Why  is  the  base 
important — to  national  security  and 
other  national  goals? 

Normally  the  national  technical 
base  is  assumed  to  be  the  sum  total  of 
all  of  the  research  and  development 
completed  and  being  carried  out  in 
the  country.  Expressed  in  funds,  this 
is  about  $27  billion  in  FY  1970, 1 
roughly  55  percent  of  federal  funds 
and  45  percent  of  non-federal  funds 
(which  includes  independent  support 
from  corporate,  foundation,  and  uni- 
versity groups  as  well  as  funding 
from  state  and  local  governments). 
Expressed  in  technical  manpower,  this 
represents  about  800,000  professional 
scientists  and  engineers  and  850,000 
supporting  technical  people.  Now  we 
should  see  what  this  means. 

The  following  data  help  to  put  the 
U.S.  technical  manpower  base  in 
perspective  with  respect  to  the  Soviet 
Union,  the  only  other  nation  now 
comparable  to  the  United  States  in 
technical  strength : 

Annual  College  Graduates 

(Thousands) 


1955 

I960 

1965 

1970 

(est.) 

USSR 

Engineers 

67 

102 

176 

240 

Scientists 

23 

33 

33 

35 

Nontechnical 

179 

192 

222 

305 

Total  Soviet 

269 

327 

431 

580 

U.S. 

Engineers 

26 

31 

36 

45 

Scientists 

22 

43 

68 

71 

Nontechnical 

255 

305 

436 

664 

Total  U.S. 

303 

379 

540 

780 

1 “National  Patterns 

of 

R&D 

Re- 

sources,  1953-70,”  National  Science 

Foundation, 
tember  1969, 

NSF  69-30, 
, page  U. 

dated  Sep- 

It  is  helpful  to  project  current 
trends  forward  in  time,  based  on 
rough  estimates,  to  appreciate  the 
cumulative  impact  of  continued 
growth  rates  in  Soviet  research  and 
development  manpower: 

Total  Full-Time  Research  and 
Development  Scientists  and  Engineers 

(Thousands) 


1969 

1971 

1985  (est.) 

USSR 

550 

610 

800 

U.S. 

540 

570 

600 

These  manpower  data  show  an  im- 
pressive Soviet  commitment  to  the 
training  of  engineers — and,  overall,  a 
strong  Soviet  effort  in  all  technical 
manpower  fields — compared  to  the 
United  States.  It  should  be  pointed 
out,  however,  that  some  Soviet  engi- 
neers are  actually  engaged  in  non- 
technical tasks,  as  well  as  in  tasks 
that  in  the  United  States  are  ade- 
quately performed  by  technicians  and 
foremen  rather  than  engineers. 
Therefore,  although  I am  not  inclined 
to  believe  that  there  is  much  differ- 
ence in  the  overall  quality  of  training 
for  comparable  technical  categories 
between  the  United  States  and  the 
USSR,  the  United  States  does  appear 
to  use  its  technical  manpower  more 
effectively. 

Comparative  funding  data  for  re- 
search and  development  in  the  United 
States  and  the  USSR — data  that  are 
probably  accurate  within  about  10  to 
20  percent — look  like  this : 

Research  and  Development  Funding 
(Billion  1966  dollars) 


1955 

1960 

1965 

1968 

1970 

(est.) 

USSR 

3.5 

7.8 

13.9 

17.7 

21.3 

U.S. 

6.1 

13.7 

20.6 

25.4 

24.6 

Three  points  drawn  from  RDT&E 
funding  data  should  be  examined  seri- 
ously. First,  total  Soviet  research  and 
development  has  been  growing  faster 
during  the  past  decade  than  total 
U.S.  research  and  development.  For 
example,  the  U.S.  total  funding  was 
almost  twice  that  of  Soviet  total  in 
1960,  and  by  1970  the  U.S.  total  was 
only  about  15  percent  greater.  During 
the  last  few  years,  Soviet  research 
and  development  has  been  growing  by 
roughly  10  percent  per  year  while 
U.S.  research  and  development  effort 
has  essentially  leveled  off.  For  the  en- 
tire decade  of  the  1960s,  Soviet  re- 
search and  development  devoted  to 


military,  atomic  energy,  and  space 
applications  grew  by  about  13  percent 
per  year,  and  this  vigorous  growth 
rate  appears  to  be  continuing.  These 
budget  data  have  been  found  to  be 
consistent,  on  a general  program 
basis,  with  the  resources  required  to 
support  the  growing  numbers  and 
types  of  aircraft,  missiles,  ships  and 
other  equipment  which  the  USSR  has 
been  developing  in  recent  years. 

Second,  the  USSR  continues  to  em- 
phasize military/space/atomic  energy 
research  and  development.  For  exam- 
ple, looking  at  the  military  component 
alone,  during  the  1960s  the  Soviet 
military  research  and  development  in- 
creased by  about  60  percent  while  the 
U.S.  military  research  and  develop- 
ment increased  by  roughly  30  percent. 
Overall,  Soviet  funding  for  military/ 
space/atomic  energy  research  and  de- 
velopment is  now  about  $16  to  $17  bil- 
lion while  comparable  U.S.  funding  is 
about  $13  to  $14  billion.  In  the  last 
two  years,  however,  the  USSR  has 
shown  considerable  concern  over  the 
lagging  technological  level  of  its  civil 
industrial  base  and  appears  to  be 
adding  resources  to  this  sector,  but 
not  at  the  expense  of  continued 
growth  in  their  defense,  space,  and 
atomic  energy  efforts. 

Third,  we  should  note  that  cumula- 
tively and  currently,  the  United 
States  has  a substantially  larger  in- 
vestment in  research  and  development 
than  the  USSR.  During  1960-68,  U.S. 
research  and  development  amounted 
to  about  $173  billion,  while  Soviet  ex- 
penditures were  somewhat  more  than 
50  percent  of  that.  Nevertheless,  the 
U.S.  activity  is  much  more  heavily 
weighted  toward  civil  research  and 
development  (in  1968,  roughly  $11  bil- 
lion out  of  $25  billion  total)  compared 
with  the  Soviet  proportion  on  civil 
research  and  development. 

Let  me  raise  one  final  point  regard- 
ing the  overall  U.S.  technical  base. 
Recent  analyses  by  the  Commerce  De- 
partment staff  have  suggested  that  an 
important  reason  for  our  country’s 
balance  of  payments  problems  and  for 
our  industry’s  competitive  marketing 
difficulties  abroad  is  that  the  United 
States  no  longer  has  a predominant 
position  in  “technically  intensive 
products.” 

Many  foreign  countries  are  driving 
hard  toward  “technological  parity” 
with  the  United  States  and,  in  some 
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important  cases,  have  already  sur- 
passed us.  Japan,  for  example,  rely- 
ing upon  a labor  force  one-half  as 
large  and  not  quite  as  well  educated 
as  that  of  the  United  States,  is  ad- 
vancing almost  spectacularly  across 
almost  the  whole  spectrum  of  ad- 
vanced technology.  Japan’s  growth 
rate  in  technologically  intensive  man- 
ufactured products  was  22.5  percent 
per  year  during  1955-65,  compared 
with  the  United  States  at  3.9  percent 
per  year  and  West  Germany  at  8.4 
percent  per  year. 

The  latter  data  and  perspectives 
are  largely  concerned  with  civilian 
high  technology  activity  rather  than 
with  exclusively  military  activity. 
Nevertheless,  it  would  be  superficial 
and  perhaps  hazardous  not  to  assume 
that,  when  other  nations’  capabilities 
for  advanced  technology  are  already 
strong  and  growing  rapidly,  this  has 
some  significance  for  our  long  term 
national  security. 

In  general,  then,  I urge  you  to  con- 
sider the  broad  pattern  of  our  na- 
tional technical  base.  Examine  not 
only  the  merits  of  the  individual  re- 
search and  development  efforts  of  all 
Federal  agencies,  but  also  keep  in 
mind  our  country’s  overall  compara- 
tive international  position.  After  re- 
viewing this  situation  myself,  my 
judgment  is  that  the  United  States 
must  move  toward  a much  more  vig- 
orous commitment  to  national  re- 
search and  development,  both  military 
and  civilian-oriented,  upon  which  our 
long  term  national  technological  posi- 
tion can  be  strengthened. 

There  are  two  other  points  I want 
to  touch  on  briefly  regarding  the  way 
in  which  defense  research  and  devel- 
opment fits  into  the  national  technical 
activity. 

First,  some  observers  have  asked: 
Why  does  every  agency  support  its 
own  research  and  development 
activity?  Doesn’t  this  lead  to  overlap- 
ping and  duplicating  work?  The  an- 
swer is  straightforward. 

For  an  agency  to  improve  its  effec- 
tiveness in  fulfilling  its  mission,  it 
must  experiment  with  new  approaches 
and  evaluate  them  against  existing 
methods.  Research  and  development 
provides  tools  used  to  achieve  our 
objectives.  Research  and  development, 
thus,  cannot  be  conducted  effectively 
unless  it  is  coupled  as  tightly  as 
practical  to  the  organization  responsi- 


ble for  attaining  the  objective.  In  the 
last  few  years,  this  has  been  proved 
again  and  again  as  the  newer  civilian 
agencies  have  discovered  the  needs 
for — and  the  power  of — -serious  re- 
search and  development  efforts.  Fur- 
ther, for  the  national  research  and 
development  base  to  be  healthy  in  the 
long  term,  each  agency’s  research  and 
development  program  should  include 
some  relatively  basic  research — to 
deepen  our  understanding  of  funda- 
mental problems.  In  addition,  an  or- 
ganization such  as  the  National 
Science  Foundation  must  assess  the 
national  scientific  base  and  support 
many  key  projects  itself,  including 
some  designed  to  fill  in  the  gaps  left 
by  the  mission  agencies’  technical 
priorities,  so  that  the  country  has  an 
adequate  and  balanced  total  scientific 
effort.  This  overall  federal  pattern — 
“pluralistic”  support  of  research — in- 
cludes little  or  no  unnecessary  dupli- 
cation— and  the  crucial  reason  is  that 
no  scientist  or  engineer  wants  to  du- 
plicate another  investigator’s  work 
unless  he  has  a very  good  purpose. 

A second  issue  raised  by  many  in 
Congress  is:  Why  aren’t  there  better 
measures  to  gauge  the  need  for  re- 
search and  development  and  better 
measures  of  the  quality  and  the  pay- 
offs of  the  research  and  development 
being  supported?  Frankly,  we  share 
this  impatience,  but  no  one  can  know 
what  fruits  our  labor  will  produce — 
that’s  why  we  labor. 

As  I will  discuss  later,  we  are 
working  hard  on  many  improvements 
in  research  and  development  manage- 
ment. But  especially  for  basic  and  ap- 
plied research,  I will  be  candid: 
There  is  no  valid  “formula”  that  dem- 
onstrates how  much  is  enough,  how 
well  the  work  is  performed,  and  how 
much  work  in  each  technical  field  is 
optimum.  Within  DOD  we  depend 
upon  the  judgments  of  competent  sci- 
entists and  officers  in  the  military  re- 
search and  development  community, 
tempered  by  technical  reviews  in  my 
office  and  subjected  to  the  criticism  of 
experts  from  industry,  universities, 
and  the  Federal  Contract  Research 
Centers.  We  are  prepared  to  justify 
each  project  in  terms  of  quality,  re- 
levance, and  cost — and  to  discuss  the 
many  payoffs  achieved  from  past  re- 
search. We  are  studying  a number  of 
new  resource  allocation  procedures 
and  program  evaluation  methods. 


Nevertheless,  at  this  point  no  one  has 
a comprehensive  and  quantitative 
management  “system”  for  research. 

What  I have  said  so  far  can  be 
summarized  in  two  points.  First,  our 
past  national  position  of  technological 
leadership  is  being  eroded  and  is 
being  challenged  seriously  by  both  our 
friends  and  our  potential  enemies.  I 
am  deeply  concerned  about  this  trend 
for  national  security.  Second,  the 
federal  research  and  development 
management  is  strongly  aware  of  its 
responsibilities  to  avoid  any  unneces- 
sary work  during  this  period  of  tight 
national  budgets  and  fierce  interna- 
tional technological  competition.  We 
believe  we  are  making  every  research 
and  development  investment  count  to 
our  advantage. 

Issues  Affecting  Defense  Research 
and  Development.  Two  current  criti- 
cisms of  all  research  and  development 
— insufficient  concern  with  the  conse- 
quences of  using  new  technology,  and 
excessive  federal  support  of  research 
and  development — have,  of  course, 
been  focused  on  the  Defense  Depart- 
ment. I think  we  should  discuss  them 
forthrightly. 

Some  have  argued  that,  because 
other  national  needs  should  be  as- 
signed a higher  priority  in  the  future, 
defense  research  and  development  has 
therefore  become  less  important  than 
the  research  and  development  related 
to  other  national  needs.  Some  critics 
add  that  the  Defense  Department  has 
dominated  university  research  for  too 
long  and  that  this  situation  should  be 
changed.  Let  me  give  you  the  facts. 

To  begin  with,  over  the  last  30 
years  the  Defense  Department’s  share 
of  the  national  research  and  develop- 
ment activity  has  declined  signifi- 
cantly. In  the  late  1940s,  most  of  the 
federal  support  of  the  nation’s  re- 
search and  development  was  provided 
through  the  Defense  Department. 
Today,  the  situation  is  quite  diff- 
erent : 

• More  than  half  of  the  total  Fed- 
eral expenditures  for  research  and  de- 
velopment (about  $8.2  billion  out  of 
$16  billion)  is  provided  by  civilian 
agencies2. 

• Almost  75  percent  of  the  total 

2 Special  Analysis  Q,  “Federal  Re- 
search, Development,  and  Related 
Programs,”  Bureau  of  the  Budget, 
February  1970,  p.  266. 
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national  expenditures  for  research 
and  development  (about  $20  billion 
out  of  $27  billion)  is  provided  by 
civilian  federal  agencies  and  inde- 
pendent ( e.g .,  industrial)  organiza- 
tions.3 

• More  than  85  percent  of  the  fed- 
eral support  for  academic  research 
and  development  (about  $1.3  billion 
out  of  about  $1.5  billion)  is  provided 
by  civilian  agencies4. 

These  facts  squelch  the  popular  as- 
sertion of  “Defense  Department  domi- 
nance.” And  they  make  it  clear  that 
the  nation’s  many  growing  needs  for 
civilian  technology  are  already  re- 
flected in  the  changing  national  pat- 
tern of  research  and  development.  Al- 
though I am  concerned  that  the  level 
of  defense  research  and  development 
may  be  too  low,  I support  the  further 
growth  of  civilian  research  and  devel- 
opment. 

Another  often  discussed  criticism  of 
defense  research  and  development  is 
that  it  inevitably  and  uncontrollably 
feeds  the  arms  race.  The  notion  is 
that  technology  once  shown  feasible 
will  inevitably  be  developed  into  full- 
scale  hardware,  that  the  hardware 
once  demonstrated  will  be  bought  in 
quantity,  and  that  the  hardware  once 
deployed  will  lead  to  counterde- 
ployments by  our  potential  enemies — 
thus,  that  arms  procurement  accele- 
rates while  real  national  security  dete- 
riorates. 

This  is  a gross  caricature  of  fact. 
There  is  no  social  institution  or 
human  activity  which  cannot  be  used 
for  good  or  evil,  peace  or  war,  for 
attack  or  for  defense.  Technology 
may  be  used  in  either  arms  race  or 
arms  control.  It  is  much  less  the  state 
of  technology  and  much  more  the 
state  of  world  politics  which  deter- 
mines the  use  of  technology  in  inter- 
national affairs.  Yet  whatever  the  po- 
litical-military environment,  the  mod- 
ern nation  which  turns  its  back  on 
technology  is  doomed  to  a second-class 
existence.  I can  specifically  relate  mil- 
itary technology  to  the  arms  race  by 
two  threads  of  rational  argument. 

First,  first-class,  defense-relevant 
science  and  technology  slows  the  arms 
race.  For  example,  it  preserves  our 

3 Ibid,  and  “National  Patterns  of  R&D 

Resources,  1953-70,”  NSF  69-30,  p. 

U. 

* Ibid,  p.  257. 


security  by  decreasing  the  possibility 
of  a technological  surprise  which 
could  destabilize  world  security  bal- 
ances. No  one  wishes  to  have  a “Sput- 
nik,” and  a 10-year  catch-up  period  in 
national  security.  Further,  defense  re- 
search and  development  helps  to  make 
arms  control  agreements  possible  by 
decreasing  the  risks  should  such  arms 
control  treaties  be  broken.  No  one 
wishes  to  have  a Pearl  Harbor  after 
a major  arms  control  agreement.  And 
by  providing  options  for  qualitative 
improvements,  research  and  develop- 
ment often  enables  us  to  avoid  the 
need  for  large  increases  in  the  size  of 
oui*  forces.  Finally,  defense  research 
and  development  serves  as  a general 
“safety  device”  and  “insurance”  in 
that  it  permits  technical  experts  to 
understand  and  apply  facts  and  judg- 
ments to  defense  decisions.  Just  as  no 
one  wishes  to  have  our  troops,  if  and 
when  called  to  combat,  equipped  inad- 
equately, no  one  wishes  to  have  the 
technological  aspects  of  an  actual  or 
potential  threat  analyzed  by  persons 
who  do  not  have  access  to  first-class 
technical  knowledge. 

Second,  it  is  a combination  of  civil- 
ian leadership  and  public  control  that 
makes  the  decisions  about  the  applica- 
tion of  available  technology.  Decisions 
about  every  major  procurement  are 
subject  to  intense  reviews  by  the  Sec- 
retary of  Defense,  by  the  President 
and  by  the  Congress.  In  these  re- 
views, we  are  deeply  concerned  about 
the  possible  consequences  of  using 
new  technology.  We  do  separate 
clearly  the  issues  of  whether-to-re- 
search-and-develop  from  whether-to- 
deploy.  We  do  question  the  need,  the 
real  and  potential  threat,  the  costs. 
Many  possible  systems  are  rejected 
for  many  different  kinds  of  reasons. 
For  example,  the  President’s  recent 
decisions  on  chemical  weapons,  biolog- 
ical weapons,  and  toxins  show  our 
willingness  not  to  pursue  some  lines 
of  research  and  development  and  to 
accept  some  military  risks  when  this 
appears  to  be  in  the  country’s  broader 
interests.  Because  of  the  open  de- 
bates, and  because  of  civilian  leader- 
ship at  all  critical  decision  points, 
there  is  no  necessary  or  inevitable 
connection  between  the  availability  of 
technology  and  the  promotion  of  the 
“arms  race.” 

For  these  reasons,  defense  research 
and  development  is  a “hedge”  against 


the  unknown  and  is  a reservoir  of 
concepts  and  talent  required  to  ensure 
our  security.  There  is  no  “mad  mo- 
mentum” inherent  in  this  outlook. 

Improvements  in  Management 

Every  year  for  many  years,  senior 
officials  in  DOD  have  explained  not 
only  the  achievements  of  research  and 
development,  but  also  the  problems  in 
research  and  development  manage- 
ment and  our  efforts  to  solve  them 
more  efficiently.  The  main  reason  this 
subject  has  received  so  much  high 
level  attention  is  that  it  is  in  many 
respects  our  most  important  and  most 
difficult  task. 

Critical  Need.  Today,  the  need  for 
better  research  and  development  man- 
agement is  even  more  critical.  We 
expect  to  restore  the  confidence  of  the 
Congress  and  the  nation  in  DOD 
management  through  convincing 
actions  and,  thereby,  earn  the  respect 
necessary  to  forestall  reductions  in 
funds  that  might  well  threaten  our 
future  security. 

All  of  you  know  that  developing 
new  systems  is  inherently  risky.  You 
know  that  even  if  management  were 
perfect,  unpredictable  factors  always 
emerge,  such  as  changes  in  threat, 
changes  and  surprises  in  technology, 
unpredictable  engineering  problems, 
the  opportunity  for  further  improve- 
ments in  capability,  inflation  of  the 
economy,  and  changing  national 
priorities.  You  also  recognize  that,  if 
the  country  is  to  be  prepared  for  a 
possible  threat  in  1975  or  1980  or 
1985,  we  must  start  now.  This  means 
trying  to  predict  the  shape  of  a possi- 
ble enemy’s  forces  and  technology — 
through  a curtain  of  secrecy — and 
being  able  to  cope  with  them  for  up 
to  two  decades  into  the  future.  In 
formulating  and  carrying  out  pro- 
grams, we  must  make  all  of  the  diffi- 
cult judgments  about  all  these  factors 
far  in  advance. 

You  have  heard  all  of  this  before. 
And  you  have  heard  what  I believe 
was  sincere  testimony  discussing  the 
actions  intended  to  improve  manage- 
ment in  this  complicated  environment. 
Some  significant  advances  in  efficiency 
and  control  were  made  in  the  past. 
But  that  testimony,  those  actions,  and 
those  advances  were  not  enough. 
Costs  have  continued  to  grow.  Some 
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programs  have  failed  to  meet  or  even 
come  close  to  initial  goals. 

So  the  hard  question  today  is: 
What  have  we  really  done  in  the  first 
year  of  this  Administration?  Have  we 
taken  decisive  and  substantial  actions 
to  improve  our  research  and  develop- 
ment management?  Or  do  we  offer 
nothing  more  than  additional  explan- 
ations and  further  pleas  for 
understanding? 

Actions.  We  have  taken  a number 
of  important  actions.  I want  to  out- 
line briefly  the  range  of  actions  we 
have  taken  recently.  . . . 

The  first  broad  category  of  new 
action  is  in  the  redefinition,  clarifica- 
tion and  delegation  of  responsibilities 
in  the  weapon  systems  acquisition 
process  throughout  the  department. 
Let’s  see  precisely  what  this  means. 

[Figure  2]  defines  responsibilities 
of  the  Office  of  the  Secretary  of  De- 
fense (OSD)  and  the  military  serv- 
ices at  each  stage  in  the  process  of 
acquiring  major  weapon  systems.  De- 
fining these  responsibilities,  especially 
at  the  critical  transition  points,  is 
fundamental  to  the  new  management 
policy  set  in  motion  by  Secretary  [of 
Defense]  Laird  and  Deputy  Secretary 
Packard. 

Let  me  explain  the  three  primary 
OSD  responsibilities  indicated  in  Fig- 
ure 2. 

In  the  past,  DOD  often  was  placed 
in  the  position  of  trying  to  fulfill  ov- 
erstated requirements  with  underde- 
veloped technology.  Now,  before  we 


make  the  initial  major  program  deci- 
sion, we  will  review  in  detail  and 
objectively  the  actual  user  needs,  and 
then  ask  for  only  the  technological 
capabilities  needed  for  the  minimum 
requirements.  In  short,  we  will  ask 
only  for  what  we  really  need  and 
match  the  available  technology  to  that 
need. 

Following  the  contractors’  submit- 
tals and  military  service  validation, 
we  will  again  review  the  initial  pro- 
gram decision  to  make  a formal  rati- 
fication that  the  requirement  is  still 
sound,  and  that  the  technology  is,  in 
fact,  available  or  can  be  developed 
along  reasonable  lines. 

Finally,  we  intend  to  convince  our- 
selves that  the  development  has  been 
completed  fully  before  we  make  the 
production  decision.  We  will  confirm 
the  technological  achievements  and  es- 
tablish the  basis  for  an  essentially 
risk-free  production  effort  based  upon 
realistic  costs  and  schedule  estimates. 

Implementing  this  new  policy  has 
the  overriding  priority  among  my  re- 
sponsibilities. 

The  functions  of  my  office,  of  the 
other  offices  within  OSD,  and  of  the 
services  have  been  redefined.  This 
action,  which  delegates  more  author- 
ity to  the  services  to  run  programs 
once  they  have  been  approved,  has 
clearly  defined  the  office  of  the  pro- 
gram manager  as  the  place  where 
accountability  rests  when  decisions 
must  be  made  and  problems  solved. 

Within  my  office  there  is  a new  em- 


phasis on  more  focused  attention  to 
broad  mission  areas  on  a multi-serv- 
ice basis,  i.e.,  the  analysis  and  plan- 
ning for  department-wide  reviews  of 
policy,  rather  than  detailed  manage- 
ment of  weapon  systems. 

Within  the  services,  the  senior 
officials  and  project  managers  now 
must  confront  much  more  clearly  the 
priorities  and  tradeoffs  within  a con- 
strained budget.  Accountability  for 
the  development  and  production  of 
systems  now  clearly  rests  with  the 
program  managers  and  the  Service 
Secretaries.  I think  this  is  extremely 
important.  The  key  people  on  our 
major  programs  know  their  responsi- 
bilities and  know  the  range  of  their 
freedom  of  action.  These  are  powerful 
^management  tools  in  which  we  have 
'Igreat  confidence;  I believe  they  should 
have  been  used  more  fully  in  the  past. 

My  office,  like  all  major  technologi- 
cal enterprises,  deals  with  a combina- 
tion of  technologically  based  “func- 
tional” problems,  such  as  ordnance, 
guidance,  or  propulsion,  and  individ- 
ual projects  within  each  of  these 
functional  areas.  In  the  late  1950s  the 
office  was  organized  by  functions. 
During  the  1960s,  the  emphasis 
shifted  toward  management  of  indi- 
vidual projects.  Our  new  reappraisal 
of  the  needs  of  DOD  in  relation  to  my 
office  leads  us  to  the  conclusion  that 
we  may  have  gone  too  far  in  manag- 
ing by  project,  without  an  overview 
of  the  related  projects  and  supporting 
technologies. 

Accordingly,  a second  broad  cate- 
gory of  new  actions,  and  one  we  are 
just  beginning  to  move  into  deeply,  is 
mission  analysis.  By  this  I mean  the 
development  of  new  policy  apd  plan- 
ning instruments  similar  to  the  De- 
velopment Concept  Papers  (DCPs) 
which  we  have  used  in  the  past.  The 
new  “area  papers” — imposing  an  ex- 
plicit discipline  of  analysis  just  as  the 
DCPs  have  done — will  treat  DOD- 
wide  needs  in  areas  such  as  air-to- 
ground  attack,  electronic  countermeas- 
ures, and  air  defense,  as  well  as 
areas  of  technology  such  as  the  envi- 
ronmental sciences  and  material  sci- 
ences. Through  collaboration  of  OSD 
and  the  services,  we  are  setting  the 
essential  performance,  cost  and  sched- 
ule requirements  and  establishing 
clearer  priorities. 

Given  a clearer  understanding  of 


28 


May  1970 


program  objectives  and  given  a new 
management  environment  through 
greater  delegation,  we  are  prepared 
to  set  up  and  monitor  programs. 
Thus,  the  third  category  of  new 
actions  is  designed  to  streamline  and 
sharpen  the  way  in  which  each  indi- 
vidual program  is  established  and 
then  is  carried  out.  There  are  a num- 
ber of  actions  that  we  have  taken  to 
help  assure  that  programs  are 
“ready”  when  we  approve  them  and 
assure  that  they  stay  on  track  as  they 
move  through  their  life  cycle. 

One  of  the  most  important  manage- 
ment actions  was  to  introduce  the  De- 
velopment Concept  Paper  which,  as 
you  recall,  we  began  using  in  late 
1967.  In  the  last  year  it  has  become 
an  even  more  significant  part  of  the 
management  approach  within  OSD. 

The  DCP  is  a summary  top-man- 
agement document  for  the  Secretary 
of  Defense  that  presents  the  rationale 
for  starting,  continuing,  or  stopping  a 
development  program  at  each  critical 
decision  point.  It  identifies  the  issues 
in  each  decision  and  assesses  the  im- 
portant factors,  including  threat, 
risks,  full  military  and  economic  con- 
sequences, and  the  pros  and  cons  of 
each  alternative.  The  key  perform- 
ance goals  form  the  basis  for  pro- 
gram “milestones,”  a new  concept  I 
will  discuss  in  a moment. 

The  DCP  has  become  the  principal 
decision-making  instrument  in  setting 
up  a major  program.  Once  the  Secre- 
tary of  Defense  has  approved  the 
DCP,  it  is  a “contract”  between  the 
Secretary  of  Defense  and  the  imple- 
menting Service  Secretary  to  define 
the  latitude  of  the  service  in  manag- 
ing the  program  within  the  thresholds 
for  cost,  performance  and  schedule 
that  have  been  mutually  selected. 

Monitoring  programs  on  a broad 
policy  basis,  when  a program  starts 
and  throughout  its  life,  is  done  by  the 
new  Defense  Systems  Acquisition  Re- 
view Council  (DSARC)  established  by 
Deputy  Secretary  of  Defense  Packard 
last  year.  The  DSARC  brings  to- 
gether the  principals  who  considered 
the  DCP  for  a personal  face-to-face, 
focused  dialogue  when  the  service 
proposes  to  advance  the  program  past 
a key  milestone. 

Thus,  the  DSARC  discussions  com- 
plement the  DCP  process  by  monitor- 
ing progress  and  reviewing  the  pro- 


gram status  at  the  critical  milestones. 
This  is  important  when  we  must 
decide  how  much  more  early  experi- 
mental work  and  competitive  proto- 
typing should  be  done.  It  is  equally 
important  when  we  move  from  devel- 
opment to  production,  a point  at 
which  poor  decisions  can  be  so  costly 
in  dollars  and  operational  capability. 
In  addition,  the  DSARC  emphasizes 
the  analysis  of  all  cost  data  to  assure 
that  cost  estimates  are  realistic. 

One  aspect  of  program  manage- 
ment that  we  have  been  emphasizing 
this  past  year  is  scheduling  by 
achievement  in  order  to  assess  and 
minimize  technical  risks  and  uncer- 
tainties at  the  most  efficient  times. 
We  do  this  by  applying  milestones  to 
major  systems  contracts.  Applying 
this  milestone  concept  widely  and  sys- 
tematically— and  explicitly  in  con- 
tracts— is  one  of  the  most  important 
innovations  in  management  since  I 
have  been  the  Director  of  Defense  Re- 
search and  Engineering.  The  concept 
requires  that  specific  achievements, 
such  as  avionics  integration  or  suc- 
cessful flight  test,  be  met  by  hard- 
ware tests  before  additional  major  fin- 
ancial commitments  are  made.  De- 
signing the  milestones  serves  to  bring 
together  the  key  people  from  both  the 
technological  and  systems  planning 
areas  so  that  every  major  “hurdle”  in 
a program  is  discussed  fully  and 
passed  clearly.  With  these  milestones, 
each  additional  program  commitment 
is  made  only  after  a goal  has  actually 
been  reached  rather  than  when  it  was 
scheduled  to  be  reached.  Most  com- 
monly, this  has  provided  rights  to  the 
Government  to  delay  the  exercise  of 
production  options  if  specified  mile- 
stones are  not  met. 

Another  new  emphasis  in  setting 
up  a program  today  is  the  manage- 
ment review  which  is  designed  to 
evaluate — and  change,  as  necessary 
— the  management  framework  pro- 
posed or  in  operation  for  each  pro- 
gram. This  review  covers  the  choice 
of  project  manager  and  his  key  per- 
sonnel to  ensure  that  they  are  first- 
class  technical  managers  and  can  stay 
with  the  program  for  as  long  a period 
as  necessary.  This  review  also  as- 
sesses the  line  of  communications  and 
assignment  of  responsibilities  for  the 
entire  program,  and  the  procedures 
used  for  supporting  functions  on 


planning  and  procurement.  The  man- 
agement review  focuses  on  the  elimi- 
nation of  unnecessary  reports  and 
paper  work  from  the  time  we  circu- 
late requests  for  proposals. 

Overall  Objectives.  Let  me  try  to 
pull  together  the  basic  elements  of 
our  view  about  where  we’re  going 
with  these  management  actions. 

Research  and  development  repre- 
sent one  of  the  tools  used  to  achieve 
the  objectives  of  the  Defense  Depart- 
ment. Thus,  all  of  the  changes  I have 
mentioned  can  be  regarded  as  part  of 
an  evolutionary  process  of  improving 
the  techniques  for  defining  the  way  in 
which  the  “research  and  development 
tool”  will  be  used.  For  example,  a 
DCP  is  a program  decision  document; 
it  makes  research  and  development 
policy  and,  in  addition,  it  helps  the 
officials  in  DSARC  to  control  each  re- 
search and  development  program  and 
to  change  related  policy  when  neces- 
sary. 

Finally,  the  crucial  point  and  fu- 
ture challenge  in  all  of  our  actions  is 
to  “design  to  a price”  instead  of 
trying  to  control  costs  after  the  fact 
for  those  new  systems  which  are  re- 
quired. All  of  us  throughout  OSD  and 
the  services  must  give  and  are  giving 
this  type  of  cost  consciousness  abso- 
lutely first  priority. 

The  single  most  influential  long 
range  goal  is  to  eliminate  a syndrome 
which  has  grown  up  in  the  last 
decade:  incorporating  the  most  ad- 
vanced technology  into  every  system 
regardless  of  the  cost.  This  syndrome 
pervades  much  of  the  initial  design 
thinking  at  the  working  level 
throughout  DOD  and  throughout  de- 
fense industry.  We  must  get  the  mes- 
sage throughout  the  system  that  we 
will  not  stand  for  unnecessary  com- 
plexity and  that  price  has  as  much 
priority  as  any  other  requirement.  We 
must  move  toward  the  technical  de- 
mands of  a new  kind  of  design  in 
which  the  performance-price  tradeoffs 
are  assessed  in  ways  similar  to'  the 
design  of  commercial  equipment. 

All  of  our  new  management  actions 
have  this  as  their  unifying  theme: 
Control  and  reduce  costs,  and  control 
the  system  acquisition  process  within 
a reshaped  management  environment 
that  fixes  accountability  more  clearly 
and  delegates  greater  authority  to  the 
military  services. 
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Statement  by  Dr.  John  S.  Foster, 
Jr.,  Director,  Defense  Research  and 
Engineering,  before  the  Senate  Ad  Hoc 
Research  and  Development  Subcom- 
mittee Ebf  the  Committee  on  Armed 
Services,  March  13,  1970. 

I would  like  to  use  this  opportunity 
to  tell  you  how  we  visualize  the  par- 
ticular significance  of  this  industrial 
technical  effort  [independent  research 
and  development  (IR&D)],  in  terms  of 
its  value  to  DOD  as  a customer  and 
of  its  necessity  to  industry.  I will 
then  briefly  describe  the  controls  we 
exercise  in  these  areas,  discuss  a few 
of  the  more  important  issues,  and  fin- 
ally offer  our  proposed  plan  of  action. 

Significance  of  IR&D 

Private  companies  that  provide 
technology-based  products  and  serv- 
ices, whether  for  the  Government  or 
for  commercial  customers,  must  main- 
tain an  active  in-house  advanced  tech- 
nology base  to  assure  a continuing 
ability  to  respond  with  minimum 
delay  to  changes  in  customer  needs. 
Such  technical  activity  is  also  used  by 
a company  to  open  up  new  areas  of 
technical  interest,  to  guide  other 
large  scale  research  and  development 
efforts,  and  to  meet  changes  in  cus- 
tomer priorities.  . . . The  cost  of  this 
new  product  development  has  been 
traditionally  treated  as  a normal  cost 
of  sales  or  overhead  [and  is  recovered 
through  sales  to  all  its  customers].  . . . 

From  the  customer’s  standpoint — in 
particular,  with  DOD  as  the  customer 
— IR&D  provides  a number  of  bene- 
fits. 


Complement  to  the  DOD  Technology 
Base.  From  a technical  point  of  view, 
we  look  upon  this  broad  vital  base  of 
industrial  technical  effort  as  a com- 
plement to  our  contracted  research 
and  development,  particularly  in  the 
areas  of  research  and  exploratory  de- 
velopment. We  in  the  DOD  are  not — 
and  must  not  become — so  presumptious 
as  to  believe  that  we  alone,  within  the 
limited  defense  research  and  develop- 
ment community,  have  the  wisdom 
and  ability  to  judge  all  those  techni- 
cal projects  and  approaches  that  may 
produce  beneficial  results.  ...  In  this 
way,  we  take  advantage  of  the  talents 
of  the  leaders  of  industry — eminent 
engineers  and  scientists — who  manage 
the  majority  of  our  defense  research 
programs  through  our  major  develop- 
ment contracts. 

Forerunner  to  Contract  Research 
and  Development.  Also,  we  benefit  by 
having  technical  feasibility  demon- 
strated by  contractors  that  are  per- 
forming experiments  and,  subse- 
quently, analysing  the  data.  Often 
this  kind  of  effort  leads  to  contracted 
research  and  development  work  aimed 
directly  at  meeting  important  mili- 
tary requirements.  . . . 

Lead  in  to  Full-Scale  Development 
and  Production.  While  the  main 
thrust  of  industry’s  IR&D  effort  is 
technological,  there  are  instances  in 
which  this  technical  effort  has  re- 
sulted in  a contractor’s  in-house  de- 
velopment and  demonstration  of  tech- 
nologically advanced  hardware  proto- 
types. ...  It  is  also  true  that,  without 
these  on-going  technical  programs  in 
industry,  it  would  take  longer  and 
cost  more  for  a contractor  to  develop 


a product  for  us  under  contract.  Be- 
cause the  contractor  contributes  to 
the  cost  of  IR&D,  we  get  more  than  a 
dollar’s  worth  of  work  for  the  dollar 
we  expend. 

***** 

Producer  of  More  Than  One  Techni- 
cal Solution.  Closely  akin  to  proof  of 
technical  feasibility  is  the  fact  that, 
when  several  contractors  are  doing 
technical  work  in  the  same  area — • 
with  the  same  objective,  we  are  given 
an  opportunity  to  compare  different 
technical  approaches;  thus,  we  can 
choose  the  one  which,  at  that  particu- 
lar time  and  under  the  prevailing  cir- 
cumstances, offers  the  best  solution  to 
the  problem  at  hand.  This  would  not 
be  possible  if  the  work  were  being 
funded  out  of  company  profits,  with- 
out the  arrangements  governing 
IR&D.  While  this,  from  a technical 
view,  is  evidence  of  our  need  for  this 
kind  of  work  by  industry,  we  also 
receive  non-technical  benefits.  . . . 

***** 

IR&D  Controls 

The  controls  that  are  present  in 
connection  with  IR&D  expenditures 
by  contractors  are  twofold.  First, 
there  are  the  natural  competitive 
forces  of  the  marketplace  and,  second, 
there  are  the  additional  controls  that 
have  been  imposed  for  many  years  by 
DOD. 

Natural  Controls.  Two  factors  mo- 
tivate defense  contractors  to  keep 
IR&D  expenditures  at  an  acceptable 
level.  The  first  is  the  need  to  keep 
total  overhead  expenses  within  rea- 
sonable limits,  because  to  ignore  this 
fact  could  well  mean  the  loss  of  new 
business.  The  second  relates  to  the 
impact  of  the  content  and  quality  of  a 
contractor’s  IR&D  program  upon  his 
capability.  Technological  competition 
provides  a strong  stimulant  to  force 
companies  to  invest  wisely  in  technol- 
ogy so  as  to  ensure  their  future  sur- 
vival. Contractor  top  management 
must  pay  close  attention  to  the  choice, 
planning  and  execution  of  its  IR&D 
programs.  In  many  respects,  this 
pressure  is  as  effective  as  any  system 
of  review  or  regulation  that  we  could 
devise. 

...  I am  convinced  that  these 
forces  do  exist  and  that  they  do  have 
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a significant  impact  on  the  size  and 
efficiency  of  contractor  IR&D  pro- 
grams. However,  these  do  not  provide 
the  strength  and  certainty  of  control 
that  we  feel  is  necessary.  It  is  for 
this  reason  that  we  have  imposed  spe- 
cific controls  to  supplement  the  natu- 
ral forces  I have  just  described. 

Government  Controls.  The  present 
system  of  managing  IR&D  casts  the 
Government  (DOD)  in  the  role  of  the 
customer  who  broadly  specifies  his 
needs,  and  industry  in  the  role  of  the 
innovator  who  is  responsive  to  those 
needs.  To  fully  appreciate  how  the 
system  works,  it  is  worthwhile  to 
briefly  look  at  current  DOD  proce- 
dures ...  in  the  management  of 
IR&D.  First,  let  me  describe  the  ad- 
vance agreement  procedure  used  by 
DOD.  It  accomplishes  several  impor- 
tant objectives: 

• It  enables  and  requires  contrac- 
tors to  plan  IR&D  programs  in  ad- 
vance of  expenditures,  knowing  ap- 
proximately how  many  dollars  will  be 
recoverable. 

• It  clarifies  the  scope  and  type  of 
effort  considered  applicable,  thus  re- 
ducing subsequent  audit  problems. 

• It  allows  DOD  to  negotiate  a rea- 
sonable dollar  ceiling  with  the  con- 
tractors before  costs  are  incurred,  so 
as  to  exercise  a dollar  control  over  a 
substantial  portion  of  IR&D  costs. 

Advance  agreements  are  carried 
out  through  the  tri-service  negotia- 
tion committee,  with  technical  assist- 
ance from  the  Armed  Services  Re- 
search Specialists  Committee. 

Since  it  would  be  impossible  for  ei- 
ther committee  to  deal  directly  with 
the  many  thousands  of  contractors 
that  have  DOD  contracts,  both  must 
confine  their  activities  tb  the  IR&D 
programs  of  about  110  defense-ori- 
ented plants  which  represent  approxi- 
mately 55  different  companies.  We 
have  generally  been  able  to  negotiate 
agreements  with  major  contractors, 
although  there  have  been  exceptions. 

As  the  first  step  in  negotiating  an 
advance  agreement,  the  contractor 
submits  his  proposed  IR&D  program 
to  the  Government  for  the  ensuing 
year.  It  identifies  areas  of  interest, 
outlines  the  objectives  of  each  project, 
estimates  the  amount  of  money  to  be 
spent,  and  provides  the  background  of 
key  scientific  personnel  who  will  be 
engaged  in  the  work.  The  proposal  is 


reviewed  by  Army,  Navy,  Air  Force 
and  NASA  laboratory  personnel 
under  the  guidance  of  the  Armed 
Services  Research  Specialists  Com- 
mittee. In  addition  to  a technical  re- 
view of  the  projects,  the  soundness  of 
the  planning  is  evaluated,  and  im- 
provements that  appear  desirable  in 
the  contractor’s  program  are  identi- 
fied and  described. 

In  the  process  of  establishing  a 
suitable  figure  of  allowable  expendi- 
tures, the  negotiator  uses  the  techni- 
cal evaluation  as  well  as  other  kinds 
of  business  inputs.  During  the  pro- 
cess, those  projects  that  are  not  re- 
lated to  the  functions  and  operations 
of  the  DOD,  or  that  are  but  of  conso- 
nance with  public  policy,  are  elimi- 
nated. Sharing  arrangements  and 
ceilings  are  also  negotiated  in  order 
to  establish  maximum  amounts 
chargeable  to  government  contracts. 

Since  advance  agreements  are  re- 
newed each  year,  the  negotiator  re- 
views the  past  performance  of  the 
contractor  against  his  previous  year’s 
plan.  This  is  also  used  as  input  in 
establishing  the  level  of  support. 

As  a result  of  sharing  arrange- 
ments, ceiling  limitations  and  alloca- 
tions to  non-government  business,  the 
Government  ultimately  pays  only  a 
part  of  the  contractor’s  total  cost. 
For  example,  the  aggregate  of  IR&D 
programs  on  which  contractors  had 
advance  agreements  for  1968  was 
$685  million.  Of  this  amount,  the  com- 
mittee identified  $518  million  as  that 
considered  reasonable  by  the  Govern- 
ment, of  which  $299  million  was 
DOD’s  share. 

sf;  s*:  sfc 

Bid  and  Proposal 

Bids  or  proposals  are  offers  to  the 
customer  which  are  submitted  upon 
the  customer’s  request  or  on  an  unso- 
licited basis.  Since  much  of  the  equip- 
ment that  DOD  buys  is  highly  sophis- 
ticated, the  technical  portion  of  pro- 
posals is  quite  significant,  and  the  ef- 
fort necessary  to  develop  and  prepare 
it  is  a major  portion  of  proposal  cost. 

DOD  has  traditionally  recognized 
the  advantages  of  competition  in 
terms  of  better  products  at  lower  cost 
and  has,  therefore,  encouraged  more 
than  a single  bid  or  proposal,  wher- 
ever possible.  However,  since  only  one 
award  is  normally  made,  a given  con- 


tractor will  win  only  a fraction  of  the 
contracts  on  which  he  proposes.  The 
more  competitive  the  product  area, 
the  lower  the  rate  of  contract  cap- 
ture. The  cost  of  all  proposal  effort, 
therefore,  both  successful  and  unsuc- 
cessful, must  be  recovered  in  the  price 
of  the  contracts  won,  whether  com- 
mercial or  government,  if  the  contrac- 
tor is  to  continue  in  business.  Recov- 
ery of  these  costs  is  through  overhead 
charge;  therefore,  each  customer  of  a 
company  shares  this  expense  in  the 
cost  of  the  product  he  buys. 

In  summary,  then,  we  follow  the 
concept  that  the  costs  of  bid  and  pro- 
posal are  legitimate  and  normal  in 
the  process  of  doing  business.  Con- 
trary to  some  impressions,  the  DOD 
has  no  “pot  of  money”  set  aside  for 
bid-and-proposal  costs.  We  have  no 
contracts  or  grants  for  this  kind  of 
work ; it  is  a part  of  contractor  over- 
head and  is  shared  by  all  customers 
when  they  contract  for  either  develop- 
ment or  production  work.  When  a 
contractor  does  not  have  a current 
DOD  contract,  the  costs  of  bid  and 
proposal  cannot  be  recovered  from  the 
DOD. 

Other  Technical  Effort.  I should 
also  like  to  comment  on  something 
that  has  come  to  be  known  as  other 
technical  effort  (OTE).  It  refers  to 
miscellaneous  technical  costs  that  are 
incurred  by  a contractor  in  the  opera- 
tion of  his  facility,  but  which  are  not 
classified  in  his  accounting  records  as 
either  IR&D  or  bid  and  proposal.  We 
recently  became  concerned  about  the 
relationship  between  these  kinds  of 
costs  and  IR&D  and  bid  and  proposal. 
We  felt  that  some  contractors  were 
classifying  certain  efforts  in  accounts 
other  than  IR&D  or  bid  and  proposal 
when  they  should  more  properly  have 
placed,  at  least  some  of  them,  in  the 
IR&D  or  bid-and-proposal  category. 
We,  therefore,  requested  an  audit  of 
the  overhead  accounts  of  several 
major  contractors  to  determine  what 
types  of  effort  could  be  found  that 
were  technical  in  nature,  but  which 
were  not  included  in  IR&D  or  bid- 
and-proposal  accounts.  These  were 
then  grouped  together  under  the  cate- 
gory of  OTE.  OTE  reports  have  been 
prepared  and  submitted  for  several 
years,  so  we  have  had  the  opportunity 
to  look  at  a good  cross  section  of  the 
types  of  technical  effort  included.  As 
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a result,  we  have  found  some  efforts 
that  relate  to  design  and  development 
of  new  products  which,  we  have  con- 
cluded, should  be  reclassified  under 
the  category  of  either  IR&D  or  bid 
and  proposal.  Examples  of  these  are 
feasibility  and  capability  studies  un- 
dertaken to  determine  whether  cur- 
rent technology  or  resident  technolog- 
ical capability  is  adequate  to  support 
the  design  and  development  of  a new 
equipment  or  weapon  system.  Other 
examples  are  preproposal  effort, 
predesign  studies,  and  technical  over- 
head. 

Other  efforts  were  found  that  did 
not  belong  in  the  IR&D  or  bid-and- 
proposal  category,  e.g.,  charges  for 
contractor  technical  personnel  for  the 
maintenance  of  complex  test  equip- 
ment, and  engineering  support  of 
sales  and  marketing  efforts.  Such 
were  clearly  not  of  a research  and 
development  nature,  since  they  add 
nothing  to  the  store  of  technical 
knowledge  and  do  not  result  in  new  or 
improved  products.  When  our  efforts 
on  reclassification  are  complete,  all 
effort  now  classified  as  OTE  will  be 
reclassified  as  IR&D  or  bid  and  pro- 
posal, or  assigned  to  another  overhead 
cost  category  that  is  more  appropri- 
ate. 

Changes  Necessary.  As  a result  of 
our  experience  with  IR&D,  it  became 
evident  to-  us  several  years  ago  that 
clarification  and  policy  changes  were 
needed.  This  included  a need  to  better 
define  IR&D,  to  recognize  its  relation- 
ship to  both  bid  and  proposal  effort 
and  other  contractor  technical  effort 
that  is  independent  in  nature,  and  to 
establish  a more  objective  and  uni- 
form approach  to  determining  a “rea- 
sonable” allowance  for  these  costs.  . . . 

Determination  of  “reasonable  costs” 
in  these  areas  was  the  major  problem 
in  formulating  the  proposed  DOD 
policy.  Based  on  the  continuing  belief 
that  contractors  should  recover  cer- 
tain of  their  costs  in  these  areas, 
DOD  developed  a proposed  policy  in 
December  1968  which  was  reviewed 
and  approved  by  the  Deputy  Secre- 
tary of  Defense.  It  is  summarized  as 
follows : 

• IR&D  and  bid  and  proposal  are 
so  intimately  related  and  so  interde- 
pendent that  actions  taken  should  be 
equally  applicable  to  both. 

• The  amount  of  IR&D  and  bid- 


and-proposal  costs  to  be  accepted  by 
the  Government  would  be  determined 
by  a formula  that  uses  a company’s 
historical  use  of  IR&D  or  bid-and- 
proposal  costs  and  sales  dollars.  The 
formula  that  was  recommended  and 
approved  was : 

For  each  company,  annually  com- 
pute the  ratio  of  incurred  IR&D 
or  bid-and-proposal  costs  to  sales 
for  each  of  the  preceding  three 
years.  Select  the  two  highest  an- 
nual ratios.  Average  them.  This 
average  ratio,  times  the  sales  for 
the  current  or  projected  year  (de- 
pendent upon  when  the  formula 
was  applied)  would  establish  the 
dollar  amount  considered  reasona- 
ble. To  prevent  abnormal  sales 
(either  up  or  down)  from  provid- 
ing an  unreasonable  result,  a 
“ceiling”  (120  percent)  and  a 
“floor”  (80  percent)  would  also  be 
established  as  a limit  to  a for- 
mula answer. 

• Either  the  Government  or  indus- 
try could  appeal  the  allowance  pro- 
duced by  the  formula  in  extraordi- 
nary situations. 

• In  view  of  the  relationship  of 
IR&D  and  bid-and-proposal  efforts, 
contractors  would  be  permitted  to 
offset  ceilings  independently  estab- 
lished for  IR&D  and  for  bid  and  pro- 
posal by  reducing  one  and  increasing 
the  other  by  a like  amount. 

• IR&D  and  bid-and-proposal  costs 
would  be  burdened  with  overhead  in 
the  same  manner  as  a contracted  proj- 
ect, except  that  general  and  adminis- 
trative (G&A)  costs  would  not  be  in- 
cluded. 

Also,  the  definition  of  the  term 
“IR&D”  was  expanded  to  cover,  in 
addition  to  basic  and  applied  research 
and  development,  that  work  which  is 
generally  referred  to  as  a system 
concept  formulation  study  and/ or 
which  comprises  a specific  IR&D  ef- 
fort directed  to  the  identification  of  a 
desirable  new  system,  equipment,  or 
component,  or  desirable  modifications 
and  improvements  to  existing  sys- 
tems, equipments,  or  components.  Bid- 
and-proposal  costs  were  also  further 
defined  to  include  costs  of  preparing, 
submitting  and  supporting,  to  the 
date  of  contract  award,  bids  and  pro- 
posals. While  this  decision  was 
reached  well  over  a year  ago,  the 
General  Accounting  Office’s  concern 


over  our  approach  and  subsequent 
Congressional  interest  in  this  subject 
have  caused  us  to  withhold  implemen- 
tation. Before  I outline  our  current 
proposed  action,  let  us  examine  sev- 
eral issues  which  are  of  present 
concern  to  both  the  Congress  and  the 
DOD 

Other  Major  Issues 

IR&D  Budget  Line-Item  Control. 

I have  been  asked  on  a number  of 
occasions  why  these  costs  can’t  be 
made  a line  item  in  the  budget.  . . . 
We  see  significant  problems  in  plan- 
ning budgets  and  operating  under  the 
resulting  appropriations  if  line-item 
controls  are  instituted  for  IR&D  and 
bid  and  proposal.  Management  of 
such  a system  would  require  a com- 
plex maze  of  administrative  proce- 
dures of  doubtful  effectiveness.  . . . 

Budget  Planning.  It  should  be  rec- 
ognized that  IR&D  and  bid-and-pro- 
posal costs  are  very  different  from 
line  items  which  presently  appear  in 
the  budget  projects  of  the  research, 
development,  test  and  evaluation 
(RDT&E)  and  production  appropria- 
tions. At  present,  budget  line  items 
relate  to  specific  products  and  equip- 
ment which  are  required  by  the  DOD. 
An  IR&D/bid-and-proposal  line  item 
would  relate  to  each  of  these  items 
subsequently  placed  on  a contract 
with  one  or  several  contractors. 

If  line-item  controls  were  directed, 
the  question  would  be  how  to  estab- 
lish the  amount  needed  for  a line 
item.  It  would  not  be  feasible  to  ask 
contractors  how  much  IR&D  and  bid- 
and-proposal  cost  they  propose 
against  line  items  on  a proposed  new 
budget,  because  at  that  time  even 
they  would  not  know  whether  or  not 
they  would  bid  on  these  future  proj- 
ects. 

The  need  for  IR&D  and  bid  and 
proposal  funding  varies  considerably 
from  contractor  to  contractor  depend- 
ing upon  his  product  line,  his  position 
in  industry  as  a designer  or  copier, 
the  need  for  new  business,  or  the 
number  of  proposals  the  Government 
may  request  in  any  one  year.  More- 
over, a particular  contractor’s  re- 
quirements may  vary  appreciably 
from  year  to  year.  This  is  especially 
true  of  the  smaller  contractors. 

A major  difficulty  would  also  arise 
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in  the  treatment  of  subcontractors.  . . . 
On  a large  program,  several 
hundred  subcontractors  would  receive 
contracts  from  the  prime  contractor. 
These,  in  turn,  generate  additional 
tiers  of  subcontractors,  each  such  con- 
tract being  awarded  under  a different 
purchasing  system. 

The  composition  of  a prime  con- 
tractor’s subcontract  structure 
changes  frequently  over  the  span  of  a 
major  program.  This  would  make  it 
impossible  to  use  the  same  planning 
factors  from  year  to  year  at  the 
prime  contract  level. 

Even  if  such  a control  were  feasible 
for  prime  contractors  on  major  weap- 
ons programs,  such  an  arrangement 
would  be  infinitely  more  complex  in 
planning  the  IR&D  and  bid-and-pro- 
posal  costs  associated  with  the  thou- 
sands of  lesser  items  bought  under 
the  RDT&E  and  production  appropri- 
ations of  the  services.  Not  only  would 
we  be  dealing  with  a greater  number 
of  items,  but  with  a case  where  the 
prime  contractors  number  about 
22,000.  Here,  too,  the  problem  of  sub- 
contracts arises. 

We  conclude  that  the  administra- 
tive problem  of  establishing  a budget 
line  item  is  of  such  magnitude  that 
we  see  no  practical  way  to  accomplish 
it  except  to  arbitrarily  use  a percent- 
age of  the  procurement  budget.  Such 
a computation,  unsupported  by  ra- 
tionale based  either  on  industry  needs 
or  DOD  benefits,  is  completely  con- 
trary to  the  policy  governing  the  an- 
nual planning  for  defense  expendi- 
tures. 

Operating  Difficulties  in  Negotiat- 
ing New  Contracts.  We  anticipate  dif- 
ficulties in  negotiating  new  contracts 
if  line-item  controls  are  established. 
IR&D  and  bid-and-proposal  costs  are 
included  in  the  overhead  costs  of 
practically  every  contractor  who  ne- 
gotiates a contract  with  the  DOD. 
Each  subcontractor  who  receives  a 
contract  from  a prime  includes  IR&D 
and  bid-and-proposal  costs  in  his 
overhead.  Thus,  instead  of  placing  an 
item  on  direct  contract  with  one  or 
two  contractors,  we  would  be  faced 
with  the  task  of  trying  to  find  some 
equitable,  consistent  procedure  for 
spreading  IR&D  and  bid  and  proposal 
over  the  thousands  of  contracts  we 
and  the  prime  contractors  write  dur- 
ing a given  fiscal  year. 
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Operating  Difficulties  in  Settlement 
of  Completed  Contracts.  We  antici- 
pate great  administrative  complexity 
in  negotiating  annual  overhead  recov- 
ery rates  for  use  in  settlement  of 
completed  contracts.  The  reason  is 
that  line-item  control  amounts  would 
vary  from  year  to  year.  We  antici- 
pate that  this  would  lead  to  different 
limitations  by  fiscal  year.  At  any  one 
time,  the  contractor  might  be  operat- 
ing under  appropriations  for  three  or 
more  fiscal  years.  The  allocation  from 
the  contractor’s  accounting  pools  to 
individual  fiscal  years’  funding  would 
be  cumbersome  and  expensive,  to  say 
the  least. 

Bid-and-Proposal  Line-Item  Con- 
trol. The  problems  of  line-item  con- 
trols are  perhaps  even  more  serious 
in  the  case  of  bid-and-proposal  costs. 
The  Government  establishes  the  scope 
of  work  required  in  response  to  its 
requests  for  proposal.  The  Govern- 
ment issues  these  requests  and  selects 
prospective  bidders.  The  Government 
defines,  in  considerable  detail,  how  a 
proposal  should  be  formulated,  and 
determines  how  many  projects  it  is 
ready  to  start  in  a particular  time 
period.  Thus,  the  number  and  cost  of 
bids  and  proposals  fluctuates  greatly 
as  a consequence  of  government 
action.  The  policy  of  fostering  compe- 
tition would  be  gravely  challenged  by 
line-item  control  on  bid-and-proposal 
costs.  Such  control  would  pose  prob- 
lems in  selecting  contractors  to  bid 
and  in  limiting  contractors’  expendi- 
tures in  bid  preparation.  . . . 

We  also  consider  line-item  control 
of  IR&D  and  bidding  and  proposal 
administratively  infeasible  for  the 
foregoing  reasons. 

Relationship  of  IR&D  to  Contract  Re- 
search and  Development. 

The  use  of  contract  research  and  de- 
velopment has  been  suggested  as  the 
vehicle  with  which  to  accomplish  the 
current  IR&D  mission.  Even  though 
the  primary  purpose  of  contract  re- 
search and  development  is  to  pursue 
new  concepts  in  technology  or  system 
feasibility,  its  use  in  this  expanded 
role  would  remove  most  of  the  advan- 
tages that  make  IR&D  desirable  [as 
previously  explained  in  this  state- 
ment]. 

We  believe  that  the  current  con- 
tract research  and  development  pro- 


grams of  the  DOD  represent  a very 
good  choice  from  among  a much 
larger  number  of  possible  candidates. 
Choosing  them  is  difficult,  funds  are 
limited,  and  the  number  of  needs  and 
of  possible  solutions  is  large,  and 
proper  management  necessitates  that 
the  possibility  of  error  be  considered. 

IR&D  on  the  national  level  is  that 
small  percentage  (about  4 percent)  of 
the  DOD  contract  research  and  devel- 
opment budget  which  is  centrally  con- 
trolled with  respect  to  funding  and 
general  subject  area  only,  but  is  not 
subject  to  the  same  detailed  manage- 
ment reviews  as  the  96-percent  bal- 
ance of  research  and  development  ex- 
penditures. Thus,  it  is  aimed  at  ex- 
ploiting the  independent,  imaginative, 
original  and  creative  thinking  of  our 
contractors  in  anticipating  DOD 
problems  and  decisions  and,  thus,  to 
broaden  the  support  base  available  to 
the  DOD.  Our  view  is  that  both  pri- 
vate initiative  and  directed  develop- 
ment are  necessary,  but  at  different 
times  and  in  different  places  in  the 
development  cycle.  The  genius  of  the 
American  industrial  system  is  that  it 
is  geared  to  tap  the  creativity  of  all 
participants. 

Comments  on  Senate  Bill  3003 

...  I will  attempt  to  summarize  the 
thoughts  on  those  concepts  that  we 
believe  constitute  the  true  intent  of  S. 
3003  [a  bill  introduced  in  the  Senate 
to  provide  more  effective  control  over 
the  expenditure  of  funds  by  DOD  and 
NASA  for  IR&D  and  for  other  pur- 
poses]. 

First,  the  bill  defines  OTE  to  be  a 
part  of  IR&D.  We  believe  that  the 
intent  of  this  provision  is  to  make 
certain  that  all  research  and  develop- 
ment effort  charged  through  overhead 
is  identified  in  one  proper  cost  cate- 
gory. We  fully  agree  with  this  objec- 
tive and,  as  I have  already  stated,  we 
have  developed  redefinition  of  IR&D 
that  will  accomplish  this. 

Second,  S.  3003  appears  to  require 
that  no  IR&D  projects  may  be  sup- 
ported in  whole  or  in  part  by  the 
DOD  and  NASA,  except  where  proj- 
ects relate  to,  or  augment,  work  on 
specific  contracts,  in  which  event  costs 
of  selected  projects  may  be  provided 
for  in  the  contract.  This  requirement 
would,  in  our  opinion,  eliminate  IR&D 
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by  denying  the  independence  which 
distinguishes  it  from  contract  re- 
search and  development. 

Third,  S.  3003  would  require  de- 
fense contractors  to  submit  technical 
details  of  all  IR&D  projects  to  DOD 
for  review  and  inclusion  in  a govern- 
ment-wide data  bank.  We  concur  in 
this  as  a concept,  except  that  to  be 
administratively  practicable  we  be- 
lieve such  a plan  must  be  proved 
cost-effective  and  should  be  limited  to 
major  defense  contractors. 

Fourth,  with  respect  to  bid  and 
proposal,  S.  3003  would  limit  reim- 
bursement to  those  bid-and-proposal 
projects  which  are  applicable  to  the 
program  of  the  agency  concerned. 
The  apparent  intent  here  is  to  ensure 
that  DOD  reimburses  contractors  only 
for  bids  and  proposals  submitted  to 
DOD.  In  our  opinion,  such  a restric- 
tion would  not  reduce  the  cost  of  bid 
and  proposal,  but  would  result  in  a 
major  increase  in  administrative  ef- 
fort on  the  part  of  DOD  and  the  de- 
fense contractors  involved.  Present 
accounting  procedures  put  bid-and- 
proposal  costs  into  overhead  with  al- 
location to  all  current  business. 

Fifth,  S.  3003  would  limit  reim- 
bursement of  bid-and-proposal  costs 
to  1 percent  of  the  direct  material 
and  labor  costs  on  DOD  contracts.  In 
our  opinion,  bid-and-proposal  costs 
have  no  significant  relationship  to 
direct  material  and  labor,  and  such  a 
base  should  not  be  used  as  a measure 
of  reasonableness.  Moreover,  we  esti- 
mate that  the  1 percent  limitation 
represents  only  about  one-half  of  the 
bid-and-proposal  expenses  currently 
being  incurred  by  defense  contractors. 
Such  a restriction  would  sharply  cur- 
tail the  amount  of  competition  we 
could  expect  on  our  procurement  pro- 
grams. 

DOD  Proposed  Plan 

As  a result,  we  have  concluded  that 
the  type  of  dollar  and  technical  con- 
trol and  review  that  will  in  the  long 
run  best  satisfy  the  concerns  of  the 
Congress  and  the  General  Accounting 
Office,  and  provide  the  most  satisfac- 
tory solution  to  the  many  complex 
problems  inherent  in  IR&D  and  bid 
and  proposal,  can  be  achieved  within 
the  existing  DOD  administrative 
framework  and  that,  therefore,  futher 


legislation  is  not  necessary.  In  fact, 
such  legislation  could  be  detrimental 
to  both  the  Government  and  industry 
and,  consequently,  would  not  be  in  the 
best  interests  of  the  nation;  it  could 
result  in  more  costly  effort  that  might 
be  of  less  benefit. 

We  have  just  completed  a thorough 
and  detailed  review  of  the  whole  area 
of  IR&D  and  bid  and  proposal  man- 
agement and  control.  We  have  looked 
at  changes  that  could  increase  control 
without  removing  or  unduly  restrict- 
ing the  features  of  flexibility  and  in- 
ventiveness upon  which  the  system 
depends  for  its  value.  We  have  se- 
lected a plan,  now  approved  by  the 
Deputy  Secretary  of  Defense,  that 
makes  use  of  both  the  negotiated  ad- 
vance agreements  and  the  DOD-devel- 
oped  formula.  We  feel  these  will  sat- 
isfy both  congressional  concerns  and 
our  own,  while  keeping  alive  the  vital 
independent  nature  of  this  work.  The 
five  elements  of  this  approach  are: 

• Use  individually  negotiated  ad- 
vance agreements  for  the  control  and 
reimbursement  of  these  costs  for  ap- 
proximately 100  of  the  larger  defense 
contractors.  This  will  require  that  we 
increase  the  number  of  contractors 
with  which  we  negotiate  advance 
agreements  by  a factor  of  almost  two. 
Such  agreements,  after  a formalized 
detailed  technical  review  of  the  IR&D 
program,  will  establish  a separate 
dollar  ceiling  for  the  DOD’s  reim- 
bursement of  each  of  these  costs,  but 
will  allow  the  contractor  to  combine 
the  individual  amounts  into  a single 
pool  if  he  chooses.  We  will  require 
that  contractor  burden  these  costs  as 
he  would  for  a contract,  except  that 
general  and  administrative  costs 
would  not  be  added.  The  requirement 
to  negotiate  an  advance  agreement 
will  be  enforced  by  automatically  es- 
tablishing a low  threshold  for  recov- 
ery of  costs  where  no  advance  agree- 
ment exists. 

® Strengthen  technical  review  and 
evaluation  of  contractor  IR&D  pro- 
grams, as  currently  established  under 
DOD  Instruction  4105.52.  Establish 
uniform  review  and  evaluation  proce- 
dures to  be  used  throughout  the  DOD. 
The  system  will  require  review  of  a 
contractor’s  individual  IR&D  projects, 
and  will  take  both  his  accomplish- 
ments and  his  proposed  plan  into  con- 
sideration. 


• A data  bank  will  be  established 
to  provide  a centralized  body  of  IR&D 
project  cost  and  technical  informa- 
tion. This  information  will  be  availa- 
ble to  the  government  technical  com- 
munity at  large. 

• Use  the  DOD-developed  formula 
for  control  and  determination  of  rea- 
sonableness of  costs  for  the  remaining 
large  number  of  smaller  companies 
who  recover  IR&D  and  bid-and-pro- 
posal costs.  This  will  provide  a work- 
able system  that  can  be  uniformly  ap- 
plied— one  that  will  assure  results 
that  can  be  easily  monitored  and  ad- 
justed as  needed. 

• The  military  departments  will 
increase  as  necessary  the  support  and 
resources  needed  to  effectively  per- 
form the  required  IR&D  technical  re- 
views and  evaluations. 

Provided  that  the  Congress  does 
not  pass  legislation  that  would  re- 
quire different  action  on  the  part  of 
DOD,  we  plan  to  move  toward  the 
early  and  orderly  implementation  of 
this  plan. 


Pratt  and  Whitney 
To  Develop  F-14, 

F-15  Engine 

The  Air  Force  and  Navy  have  an- 
nounced the  selection  of  Pratt  and 
Whitney  Division  of  the  United  Air- 
craft Corp.,  West  Palm  Beach,  Fla., 
as  the  developer  and  producer  of  the 
Navy  F-14B  and  Air  Force  F-15  en- 
gines. 

A first  buy  of  90  engines  will  be  to 
support  initial  test  aircraft  for  both 
services,  at  a target  price  of 
$448,162,600.  Development  and  op- 
tions for  production  of  engines  are 
scheduled  through  1975,  with  addi- 
tional options  for  two  years  produc- 
tion. 

The  F-14B  and  F-15  engines  will 
be  high  performance,  afterburning 
turbofans,  based  on  the  technology 
level  demonstrated  by  the  lift/cruise, 
advance  turbine  engine  gas  generator, 
and  the  B-l  engine  development  pro- 
grams. Both  will  be  in  the  20,000-  to 
30,000-pound  thrust  class,  having 
common  gas  generators,  but  will  dif- 
fer in  the  size  of  the  fans,  afterburn- 
ers and  thrust  levels. 

Executive  service  for  the  engine 
program  is  the  Air  Force. 
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DEPARTMENT  OF  DEFENSE 

David  O.  Cooke  is  the  new  Princi- 
pal Dep.  Asst.  Secretary  of  Defense 
( Administration ) . 

Joseph  J.  Liebling  has  been  desig- 
nated Dep.  Asst.  Secretary,  Security 
Policy,  Office  of  the  Asst.  Secretary 
of  Defense  (Administration). 

Rear  Adm.  Emmett  P.  Bonner, 
USN,  has  been  named  as  Senior  Navy 
Member,  Weapons  Systems  Evalua- 
tion Group,  Office  of  Dir.,  Defense  Re- 
search and  Engineering. 

Brig.  Gen.  Daniel  “Chappie”  James 
Jr.,  USAF,  is  the  new  Dep.  Asst.  Sec- 
retary of  Defense  (Public  Affairs). 

New  assignments  announced  by 
Hq.,  Defense  Supply  Agency  (DSA), 
Cameron  Station,  Alexandria,  Va.,  in- 
clude: Maj.  Gen.  Roland  B.  Anderson, 
USA,  is  now  Executive  Dir.,  Supply 
Operations,  Hq.,  DSA;  and  Rear 
Adm.  Grover  C.  Heffner,  SC,  USN, 
has  replaced  Maj.  Gen.  Emmett  M. 
Tally  Jr.,  USAF,  as  Commander,  De- 
fense Construction  Supply  Center, 
Columbus,  Ohio.  Maj.  Gen.  Tally  has 
retired. 

Brig.  Gen.  Herbert  A Schulke,  Jr., 
USA,  has  assumed  duty  as  Dep.  Dir., 
Operations,  Defense  Communications 
Agency,  Arlington,  Va. 

DEPARTMENT  OF  THE  ARMY 

David  H.  Ward  is  now  Dep.  Under 
Secretary  of  the  Army  (International 
Affairs),  succeeding  James  V.  Siena. 

Maj.  Gen.  Edward  P.  Smith  is  the 
new  Dir.  of  Doctrine  and  Systems, 
Office  of  the  Asst.  Chief  of  Staff  for 
Force  Development,  Hq.,  Dept,  of  the 
Army. 

Maj.  Gen.  Edward  H.  de  Saussure 
Jr.  has  succeeded  Maj.  Gen.  H.  G. 
Davisson  as  Commander,  White 
Sands  Missile  Range,  N.M.  Maj.  Gen. 
Davisson  has  retired. 

Brig  Gen.  James  W.  Gunn  has  as- 
sumed duties  as  Dir.  of  Management, 


Review  and  Analysis,  Office  of  the 
Comptroller  of  the  Army. 

The  Office  of  the  Chief  of  Research 
and  Development  has  announced  the 
following  assignments:  Brig  Gen. 

George  Sammet  Jr.,  Dir.  of  Plans  and 
Programs;  and  Col.  George  A.  Lutz, 
Dep.  Dir.  of  Developments. 

Brig.  Gen.  Otis  E.  Winn,  USAF, 
has  been  appointed  Asst.  Commander, 
Military  Traffic  Management  and 
Terminal  Service  (MTMTS),  Wash- 
ington, D.C.  Also  at  MTMTS,  Col. 
James  H.  O’Brien,  USA,  has  been 
made  Chief,  Office  of  Public  Affairs. 

Col.  Joe  B.  Lamb  has  assumed  the 
duties  of  Dir.  of  Materiel,  Army 
Combat  Developments  Command,  Ft. 
Belvoir,  Va. 

Col  George  E.  Rippey  is  the  new 
Dir.  of  Communications  Engineering, 
Army  Strategic  Communications  Com- 
mand, Ft.  Huachuca,  Ariz.  Assuming 
Col.  Rippey’s  former  duties  as  Com- 
mander, Army  Satellite  Communica- 
tions Agency,  Ft.  Monmouth,  N.J.,  is 
Col.  Leland  D.  Wamsted. 

DEPARTMENT  OF  THE  NAVY 

Rear  Adm.  Parker  B.  Armstrong 

has  been  assigned  as  Commander,  An- 
tisubmarine Warfare  Systems  Project 
Office,  Naval  Material  Command, 
Washington,  D.C. 

Rear  Adm.  John  G.  Dillon  is  the 
new  Commander,  Northern  Div., 
Naval  Facilities  Engineering  Com- 
mand, Philadelphia,  Pa.  The  Western 
Div.,  Naval  Facilities  Engineering 
Command,  San  Francisco,  Calif.,  also 
has  a new  commander,  Rear  Adm. 
Henry  J.  Johnson. 

Rear  Adm.  William  H.  House  has 

been  named  a Dir.,  Strike  Warfare 
Div.,  and  CVAN  Program  Coordina- 
tor, Office  of  the  Dep.  Chief  of  Naval 
Operation  (Fleet  Operations  and 
Readiness). 

Rear  Adm.  John  P.  Weinel  has  been 
appointed  Asst.  Dep.  Chief  of  Naval 
Operations  (Plans  and  Policy). 


DEPARTMENT  OF  THE 
AIR  FORCE 

The  following  have  been  confirmed 
as  lieutenant  generals:  Otto  J.  Glas- 
ser,  Dep.  Chief  of  Staff,  Research  and 
Development,  Hq.,  USAF;  and  Russell 
E.  Dougherty,  Dep.  Chief  of  Staff, 
Plans  and  Operations,  Hq.,  USAF. 

Maj.  Gen.  Donavon  F.  Smith  has 
assumed  duties  as  Dir.  of  Operational 
Requirements  and  Development  Plans, 
Office  of  the  Dep.  Chief  of  Staff,  Re- 
search and  Development,  Hq.,  USAF. 

The  following  brigadier  generals 
have  been  confirmed  to  the  rank  of 
major  general:  Jones  E.  Bolt,  Dep. 
Dir.  of  Operations  for  Strike  Forces, 
Office  of  the  Dep.  Chief  of  Staff, 
Plans  and  Operations,  Hq.,  USAF; 
Maurice  F.  Casey,  Dir.  of  Transporta- 
tion, Office  of  the  Dep.  Chief  of  Staff, 
Systems  and  Logistics,  Hq.,  USAF; 
William  S.  Chairsell,  Vice  Com- 
mander, Armament  Development  and 
Test  Center,  AFSC,  Eglin  AFB,  Fla.; 
Henry  L.  Hogan  III,  Dir.,  Office  of 
Information,  Office  of  the  Secretary 
of  the  Air  Force;  and  Harold  C. 
Teubner,  Dep.  Chief  of  Staff,  Comp- 
troller, AFSC,  Washington,  D.C. 

The  following  brigadier  generals 
have  been  nominated  for  promotion  to 
major  general:  Leslie  W.  Bray  Jr., 
Dir.,  Doctrine,  Concepts  and  Objec- 
tives, Office  of  the  Dep.  Chief  of  Staff, 
Plans  and  Operations,  Hq.,  USAF; 
Ernest  T.  Cragg,  Dep.  Dir.  of  Aero- 
space Programs,  Office  of  the  Dep. 
Chief  of  Staff,  Programs  and  Re- 
sources, Hq.,  USAF;  and  Roger  K. 
Rhodarmer,  Dir.  of  Reconnaissance 
and  Electronic  Warfare,  Office  of  the 
Dep.  Chief  of  Staff,  Research  and  De- 
velopment, Hq.,  USAF. 

Brig.  Gen.  Douglas  T.  Nelson  is 
the  new  Dep.  System  Program  Dir. 
for  the  B-l,  Aeronautical  Systems 
Div.,  AFSC,  Wright-Patterson  AFB, 
Ohio. 
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Status  of  Funds  Quarterly  Report 

Outlays 

Second  Quarter,  Fiscal  Year  1970 

(Thousands  of  Dollars) 


Outlays 

Unpaid  obligations 

Department  of  Defense 

Oct. 

Nov. 

Dec. 

Cum  thru 

At  start 

As  of 

1969 

1969 

1969 

Dec.  1969 

of  year 

31  Dec.  1969 

Military  Personnel 

Activie  forces 

1,896,628 

1,738,844 

1,806,113 

10,731,951 

592,306 

735,776 

Reserve  forces 

85,345 

71,724 

75,122 

554,003 

152,294 

143,097 

Retired  pay 

226,822 

237,198 

238,993 

1,362,196 

6,354 

8,215 

Undistributed 

8,238 

-326 

369 

-40,790 

— 

40 , 790 

Total— Military  Personnel 

2,217,032 

2,047,441 

2,120,597 

12,607,360 

750,955 

927,878 

Operation  and  Maintenance 

1,878,263 

1,874,512 

1,734,884 

10,863,435 

3,924,991 

4,166,150 

Procurement 

Aircraft- 

675,661 

695,471 

675,504 

4,109,282 

7,701,062 

5,908,321 

Missiles 

289,654 

214,947 

234,633 

1,405,503 

2,516,998 

2,866,625 

Ships 

184,397 

149,590 

172,598 

1,033,238 

3,085,253 

3,103,039 

Tracked  combat  vehicles 

26,087 

27,319 

26,610 

136,677 

454,414 

414,806 

Ordnance,  vehicles  and  related  equipment 

595,571 

384,664 

399,148 

2,465,376 

5,690,581 

5,434,712 

Electronics  and  communications 

107,211 

90,180 

98,054 

545,308 

1,621,409 

1,538,600 

Other  procurement 

126,710 

123,400 

204,904 

967,582 

2,016,381 

1,918,931 

Undistributed 

57,715 

2,850 

28,939 

431,685 

128,925 

-176,158 

Total — Procurement 

2,063,007 

1,688,419 

1,840,394 

11,094,654 

23,215,023 

21,008,877 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

83,998 

67,943 

67,741 

432,945 

712,919 

690,481 

Aircraft 

79,174 

123,689 

114,916 

613,437 

681,935 

682,059 

Missiles 

223,616 

152,482 

217,354 

1,135,652 

1,077,605 

1,356,525 

Astronautics 

67,651 

68,281 

64,896 

434,617 

452,428 

425,432 

Ships 

31,982 

21,918 

35,170 

171,625 

284,836 

334,815 

Ordnance,  vehicles  and  related  equipment 

28,339 

24,788 

26,546 

160,512 

229,411 

212,754 

Other  equipment 

83 , 577 

74,813 

79,225 

463,862 

501,780 

533,855 

Program-wide  management  and  support 

36,912 

47,708 

27,233 

217,931 

282,019 

239,879 

Undistributed 

-6,409 

-6,915 

4,816 

40,438 

38,151 

-8,131 

Total — Research,  Development,  Test,  and  Evaluation 

628,838 

574,709 

637,896 

3,671,019 

4,261,084 

4,467,667 

Military  Construction 

123,026 

86,801 

105,213 

665,326 

1,806,093 

1,491,490 

Family  Housing 

57 , 583 

51,175 

53,344 

314,470 

256,946 

193,489 

Civil  Defense 

5,919 

5,348 

7,033 

39,663 

55,255 

45,577 

Other — Special  Foreign  Currency  Program 

46 

37 

89 

280 

363 

467 

Revolving  and  Management  Funds 

16,182 

-272,734 

99,226 

-145,069 

6,615,240 

6,367,728 

Applicable  Receipts 

-11,459 

-3,997 

-13,154 

-59,045 

— 

— 

Subtotal — Federal  Funds 

6,978,437 

6,051,713 

6,585,521 

39,052,093 

40,885,950 

38,669,323 

Trust  Funds 

5,785 

-690 

-1,189 

3,832 

4,821 

4,738 

Interfund  Transactions 

-2,599 

242 

-252 

-2,612 

— 

— 

Total — Military  Functions 

6,981,623 

6,051,265 

6,584,079 

39,053,312 

40,890,771 

38,674,061 

Military  Assistance 

Federal  Funds 

61,525 

64,559 

47,578 

296,737 

1,562,839 

1,324,925 

Trust  Funds 

9,740 

7,003 

-15,256 

-5,254 

227,015 

189,874 

Total — Military  Assistance 

71,266 

71,560 

32,323 

291,483 

1,789,854 

1,514,798 

TOTAL— DEPARTMENT  OF  DEFENSE 

7,052,888 

6,122,827 

6,616,402 

39,344,796 

42,680,624 

40,188,860 

Department  of  the  Army 

Military  Personnel 

Active  forces 

767,332 

694,670 

754,672 

4,305,103 

213,798 

346,538 

Reserve  forces 

54,081 

44,615 

49,121 

370,859 

115,658 

104,039 

Undistributed 

6,203 

12,864 

-3,777 

-54,650 

— 

54,650 

Total — Military  Personnel 

827,616 

752,149 

800,016 

4,621,312 

329,457 

505,227 

Operation  and  Maintenance 

665,794 

681,277 

673,773 

3,868,060 

1,337,348 

1,354,489 

Procurement 

Aircraft 

68,959 

74,041 

81,144 

452,546 

1,063,782 

790,103 

Missiles 

59,435 

53 , 101 

62,918 

327 , 107 

848,404 

1,076,661 

Tracked  combat  vehicles 

26,186 

20,306 

29,899 

127,341 

431,068 

384,128 

Ordance,  vehicles  and  related  equipment 

180,195 

179,406 

221,396 

1,101,041 

2,965,280 

2,809,542 

Electronics  and  communications 

38,678 

32,262 

33,844 

179,075 

581,475 

483,120 

Other  procurement 

39,222 

38,552 

31,653 

201,297 

682,896 

592,073 

Undistributed 

47,962 

11,441 

20,878 

401,095 

39,722 

-231,199 

Total — Procurement 

460,637 

409,109 

481,732 

2,789,502 

6,612,627 

5,904,428 

Research,  Development,  Test,  and  Evaluation 

Military  sciences 

10,340 

11,181 

14,098 

68,955 

96,888 

110,484 

Aircraft 

5,189 

8,008 

5,578 

33,877 

89,782 

88,939 

Missiles 

80,309 

53,671 

84,798 

408,361 

419,831 

589,040 

Astronautics 

606 

345 

575 

3,291 

3,813 

4,180 

Ordnance,  vehicles  and  related  equipment 

14,503 

12,763 

12,980 

81,554 

115,667 

112,477 

Other  equipment 

35,907 

30,012 

28,013 

170,026 

196,095 

195,056 

Program-wide  management  and  support 

4,863 

3,916 

4,880 

29,018 

32,104 

33,342 

Undistributed 

-5,559 

13,212 

-13,263 

24,970 

13,651 

-14,732 

Total — Research,  Development,  Test,  and  Evaluation 

146,157 

133,109 

137,660 

820,053 

967,831 

1,118,786 

Military  Construction 

46,535 

44,412 

30,978 

245,782 

776,104 

684,075 

Revolving  and  Management  Funds 

-10,469 

-17,593 

19,436 

120,447 

1,856,891 

1,628,478 

Applicable  Receipts 

-9,137 

1,142 

-2,608 

-23,977 

— 

— 

Subtotal — Federal  Funds 

2,127,132 

2,003,606 

2,140,988 

12,441,179 

11,880,257 

11,195,483 

Trust  Funds 

5,505 

-1,121 

-1,370 

2,773 

89 

-193 

TOTAL— DEPARTMENT  OF  ARMY 

2,132,637 

2,002,485 

2,139,619 

12,443,953 

11,880,346 

11,195,289 
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May  1970 


Outlays 

Unpaid  obligations 

Department  of  the  Navy 

Oct. 

Nov. 

Dec. 

Cum  thru 

At  start 

As  of 

1969 

1969 

1969 

Dec.  1969 

of  year 

31  Dec.  1969 

Military  Personnel 

Active  forces 

588,690 

508,344 

525,192 

3,185,627 

168,734 

218,989 

Reserve  forces 

15,040 

12,539 

12,645 

87,381 

23,320 

25,322 

Undistributed 

-1,746 

-3,312 

1,708 

16,271 

— 

-16,271 

Total — Military  Personnel 

601,984 

517,571 

539,545 

3,289,279 

192,054 

228,040 

Operation  and  Maintenance 

503,411 

441,993 

398,634 

2,881,549 

1,537,613 

1,699,384 

Procurement 

Aircraft 

226,574 

182,571 

202,621 

1,227,073 

2,861,615 

2,223,988 

Missiles 

68,285 

45,531 

46,981 

320,623 

703,716 

759,435 

Ships 

184,397 

149,590 

172,598 

1,033,238 

3,085,253 

3,103,039 

Tracked  combat  vehicles 

-99 

7,013 

-3,289 

9,336 

23,346 

30,678 

Ordnance,  vehicles  and  related  equipment 

183,010 

107,347 

93,997 

710,701 

1,536,287 

1,351,925 

Electronics  and  communications 

34,225 

32,265 

30,398 

195,755 

576,715 

564,248 

Other  procurement 

70,311 

66,592 

94,973 

479,108 

1,194,841 

1,182,535 

Undistributed 

522 

1,742 

-58 

16,877 

71,369 

50,416 

Total — Procurement 

767,225 

592,649 

638,223 

3,992,712 

10,053,142 

9,266,265 

Research,  Development,  Test,  & Evaluation 

Military  sciences 

16,150 

11,089 

13,071 

82,702 

129,992 

120,607 

Aircraft 

37,914 

39,788 

54,275 

250,947 

253,929 

366,495 

Missiles 

53,931 

33,543 

42,846 

274,194 

291,240 

302,960 

Astronautics 

1,653 

1,115 

1,796 

8,958 

15,598 

18,104 

Ships 

31,982 

21,918 

35,170 

171,625 

284,836 

334,815 

Ordnance,  vehicles  and  related  equipment 

13,836 

12,025 

13,566 

78,958 

113,744 

100,277 

Other  equipment 

15,889 

12,970 

17,253 

86,223 

77,139 

161,173 

Program-wide  management  and  support 

8,209 

15,802 

3,114 

43,194 

219,464 

163,782 

Undistributed 

-82 

-5,689 

6,841 

4,545 

14,446 

8,098 

Total — Research,  Development,  Test,  & Evaluation 

179,483 

142,560 

187,932 

1,001,346 

1,400,388 

1,576,311 

Military  Construction 

33,302 

15,445 

37,374 

191,567 

616,207 

562,758 

Revolving  and  Management  Funds 

-14,103 

-61,990 

99,194 

-37,172 

2,199,935 

2,183,274 

Applicable  receipts 

-669 

-3,823 

-7,647 

-21,706 

— 

— 

Subtotal — Federal  Funds 

2,070,634 

1,644,403 

1,893,258 

11,297,575 

15,999,338 

15,516,031 

Trust  Funds 

608 

-56 

879 

2,971 

277 

181 

Interfund  Transactions 

-2,599 

242 

-252 

-2,612 

— 

— 

TOTAL— DEPARTMENT  OF  THE  NAVY 

2,068,642 

1,644,590 

1,893,883 

11,297,934 

15,999,615 

15,516,211 

Department  of  the  Air  Force 

Military  Personnel 
Active  forces 
Reserve  forces 
Undistributed 

540,606 

16,224 

3,781 

535,830 

14,570 

-9,878 

526,249 

13,356 

2,438 

3,241,221 

95,763 

-2,411 

209,774 

13,316 

170,249 

13,736 

Total — Military  Personnel 

560,611 

540,522 

542,043 

3,334,573 

223,090 

186,396 

Operation  and  Maintenance 

611,793 

665,236 

565,504 

3,548,275 

953,240 

981 , 156 

Procurement 

Aircraft 

Missiles 

Ordnance,  vehicles  and  related  equipment 
Electronics  and  communications 
Other  procurement 
Undistributed 

380,128 

161,934 

232,274 

33,937 

5,818 

9,304 

438,859 

116,315 

97,760 

24,9,17 

10,850 

-10,311 

391,739 

124,734 

83,711 

33,527 

68,944 

7,813 

2,429,663 

757,773 

653,188 

166,769 

250,667 

13,371 

3,775,665 

964,878 

1,188,875 

455,843 

95,195 

17,834 

2,894,230 

1,030,529 

1,273,169 

486,113 

96,295 

4,967 

Total — Procurement 

823,395 

678,390 

710,469 

4,271,432 

6,498,290 

5,785,303 

Research,  Development,  Test,  & Evaluation 
Military  sciences 
Aircraft 
Missiles 
Astronautics 
Other  equipment 

Program-wide  management  and  support 
Undistributed 

15,109 

36,071 

89,376 

65,392 

31,781 

23,840 

-768 

13,570 
75 , 893 
65,268 
66,821 
31,831 
27,990 
-14,438 

9,173 

55,063 

89,710 

62,524 

33,959 

19,239 

11,238 

68  ,,4  61 

328.613 
453,097 
422,367 

207.613 
145,719 

10,923 

90,842 

338,224 

366,534 

433,017 

228,546 

30,451 

10,054 

90,921 

226.625 
•464,575 
403 , 148 

177.626 
42,705 

-1,497 

Total — Research,  Development,  Test,  & Evaluation 

260,800 

266,936 

280,905 

1,636,793 

1,497,668 

1,404,103 

Military  Construction 
Revolving  and  Management  Funds 
Applicable  Receipts 

41,722 

21,410 

-1,652 

26,251 

-168,201 

-1,341 

36,114 

-24,614 

-2,897 

221,824 

-228,069 

-13,350 

393,810 

1,276,941 

229,127 

1,494,260 

Subtotal — Federal  Funds 
Trust  Funds 

2,318,078 

-328 

2,007,821 

487 

2,107,525 

-698 

12,771,479 

-1,912 

10,843,039 

4,455 

10,080,345 

4,751 

TOTAL— DEPARTMENT  OF  THE  Allt  FORCE 

2,317,751 

2,008,307 

2,106,827 

12,769,567 

10,847,494 

10,085,069 
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Defense  Agencies/Office  of  the 

Outlays 

Unpaid  obligations 

Secretary  of  Defense 

Oct. 

1969 

Nov. 

1969 

Dec. 

1969 

Cum  thru 
Dec.  1969 

At  start 
of  year 

As  of 

31  Dec.  1969 

Military  Personnel 
Retired  Pay 

226,822 

237,198 

238,993 

1,362,196 

6,354 

8,215 

Operation  and  Maintenance 

97,266 

86,006 

96,971 

565,550 

96 , 790 

131,121 

Procurement 

Ordnance,  vehicles  and  related  equipment 
Electronics  and  communications 
Other  procurement 
Undistributed 

92 

371 

11,359 

-73 

151 

736 

7,406 

-22 

44 

285 

9,334 

306 

446 

3,709 

36,510 

342 

139 

7,376 

43,449 

76 

5,119 

48,028 

-342 

Total — Procurement 

11,748 

8,272 

9,970 

41,008 

50,964 

52,881 

kesearch.  Development,  Test,  & Evaluation 
Military  sciences 
Military  Construction 
Family  Housing 

Other— Special  Foreign  Currency  Program 
Revolving  and  Management  Funds 
Applicable  Receipts 

42,399 

1,467 

57,583 

46 

19,343 

32,103 

693 

51,175 

37 

-24,949 

-2 

31,399 

748 

53,344 

89 

5,208 

-4 

212,827 

6,154 

314,470 

280 

-276 

-13 

395,197 

19,972 

256,946 

363 

1,281,474 

368,469 

15,529 

193,488 

467 

1,061,718 

Subtotal — Federal  Funds 
Trust  Funds 

456,673 

390,535 

436,720 

2,502,198 

2,108,061 

1,831,888 

TOTAL— DEFENSE  AGENCIES/OSD 

456,673 

390,535 

436,720 

2,502,198 

2,108,061 

1,831,888 

Office  of  Civil  Defense 


Civil  Defense 

5,919 

5,348 

7,033 

39,663 

55,255 

45,577 

Obligations 


Department  of  Defense 

Available 

Obligations 

Cum  thru 
31  Dec.  1969 

Unobligated 
balance 
31  Dec.  1969 

obligation 

Oct. 

1969 

Nov. 

1969 

Dec. 

1969 

Military  Personnel 

Active  forces 

20,034,400 

1,832,331 

1,790,560 

1,779,844 

11,021,620 

9,012,780 

Reserve  forces 

1,020,605 

73,285 

73,732 

71,399 

542,968 

477,637 

Total — Military  Personnel 

21,055,005 

1,905,616 

1,864,292 

1,851,244 

11,564,589 

9,490,416 

Retired  Military  Personnel 

Retired  Pay,  Defense 

2,735,000 

226,751 

237,330 

239,417 

1,363,843 

1,371,157 

Operation  and  Maintenance 

23,104,267 

2,283,010 

1,737,545 

1,729,806 

12,134,993 

10,969,275 

Procurement 

Aircraft 

10,101,413 

479,664 

326,817 

574,685 

2,573,397 

7,528,016 

Missiles 

4,098,622 

332,669 

206,613 

585,488 

1,788,532 

2,310,090 

Ships 

5,011,431 

215,560 

318,560 

164,523 

1,108, 509 

3,902,922 

Tracked  combat  vehicles  & other  weapons 

360,305 

10,480 

21,616 

31,122 

146,532 

213,773 

Ordnance,  vehicles  and  related  equipment 

6,652,977 

813,190 

401,541 

369,691 

3,166,405 

3,486,572 

Electronics  and  communications 

2,046,162 

109,362 

83,973 

115,217 

523,045 

1,523,117 

Other  procurement 

3,059,400 

116,585 

158,138 

169,678 

1,029,144 

2,030,257 

Undistributed 

-94,848 

18 

-953 

-2,540 

-4,302 

-90,546 

Total — Procurement 

31,235,462 

2,077,529 

1,516,305 

2,007,865 

10,331,263 

20,904,199 

Research,  Development,  Test,  & Evaluation 

Military  sciences 

1,014,164 

90,056 

65,462 

59,445 

446,574 

567,572 

Aircraft 

1,698,703 

43,225 

74,218 

29,955 

621.155 

1,068,548 

Missiles 

2,529,218 

353,343 

144,775 

204,375 

1,489,726 

1,039,492 

Astronautics 

876,654 

53,651 

66,680 

45,358 

437,893 

438,761 

Ships 

349,707 

36,190 

13,147 

16,134 

228,394 

121,313 

Ordnance,  vehicles,  & related  equipment 

339,692 

8,286 

9,754 

13,348 

147,749 

191,943 

Other  equipment 

1,187,670 

68,443 

53,978 

63,791 

509,556 

678,114 

Program-wide  management  & support 

658,259 

38,768 

55,903 

28,970 

298,925 

359,334 

Emergency  fund 

75,000 

— 

— 

— 

— 

75,000 

Undistributed 

-14,690 

-1,040 

341 

-137 

-1,851 

-12,840 

Total — Research,  Development,  Test  & Evaluation 

8,705,359 

690,925 

484,255 

461,240 

4,178,121 

4,527,238 

Military  Construction 

3,197,727 

70,948 

139,465 

113,241 

597,998 

2,599,728 

Family  Housing 

689,837 

64,002 

30,146 

33,613 

256,871 

432,966 

Civil  Defense 

74 , 096 

3,482 

3,750 

6,806 

30,318 

43,778 

Other — Special  Foreign  Currency 

15,162 

76 

63 

117 

384 

14,777 

Revolving  and  Management  Funds 

22,884,132 

1,878,146 

1,628,560 

1,440,886 

11,087,108 

11,797,027 

Offsetting  receipts 

-134,665 

-8,776 

-8,553 

-12,798 

-58,707 

-75,958 

Subtotal — Federal  funds 

113,561,384 

9,191,708 

7,633,159 

7,871,436 

51,486,781 

62,074,603 

Trust  funds 

75,122 

15,662 

3,674 

4,993 

32,912 

42,209 

Interfund  transactions 

-7,200 

-18 

242 

-252 

-2,612 

-4,588 

Total — Military  Functions 

113,629,306 

9,207,353 

7,637,075 

7,876,177 

51.517,081 

62,112,225 

Military  Assistance 

Federal  funds 

250,145 

14,262 

8,956 

-4,964 

140,418 

109,727 

Trust  funds 

1,861,811 

4,314 

-1,420 

-16,737 

-42,395 

1,904,206 

Total — Military  Assistance 

2,111,956 

18,576 

7,536 

-21,701 

98 , 023 

2,013,933 

TOTAL— DEPARTMENT  OF  DEFENSE 

115,741,262 

9,255,929 

7,644,610 

7 i 854, 477 

51,615,104 

64,126,158 
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Department  of  the  Army 

Available 

Obligations 

Cum  thru 
31  Dec.  1969 

Unobligated 
balance 
31  Dec.  1969 

obligation 

Oct. 

1969 

Nov. 

1969 

Dec. 

1969 

Military  Personnel 
Active  forces 
Reserve  forces 

8,229,000 

665,400 

734,103 

47,290 

719,462 

47,219 

734,561 

45,477 

4,501,687 

357,698 

3,727,313 

307,702 

Total — Military  Personnel 

8,894,400 

781,393 

766,681 

780,039 

4,859,386 

4,035,014 

Operation  and  Maintenance 

8,422,064 

818,904 

588,285 

632,820 

4,311,909 

4,110,155 

Procurement 

Aircraft 

Missiles 

Tracked  combat  vehicles 

Ordnance,  vehicles  and  related  equipment 

Electronics  and  communications 

Other  procurement 

Undistributed 

817,249 

977,190 

314,979 

4,136,575 

782,112 

967,263 

151,106 

51,661 

110,720 

9,719 

640,532 

26,534 

42,353 

-966 

21,377 

28,053 

21,110 

226,773 

16,102 

9,063 

-88 

25,288 

323,157 

16,333 

226,744 

9,862 

33,637 

-1,016 

187,542 

568,175 

129,864 

1,900,222 

101,733 

149,366 

-2,013 

629,707 

409,015 

185,115 

2,236,353 

680,379 

817,897 

153,119 

Total — Procurement 

8,146,474 

880,453 

332,390 

634,005 

3,034,889 

5,111,585 

Research,  Development,  Test,  & Evaluation 
Military  sciences 
Aircraft 
Missiles 
Astronautics 

Ordnance,  vehicles  and  related  equipment 
Other  equipment 

Program-wide  management  and  support 
Undistributed 

191,102 

152,719 

936,586 

15,399 

220,650 

473,452 

67,762 

-33,060 

13,055 

4,351 

219,190 

522 

5,822 

19,082 

5,362 

-63 

10,424 

11,615 

32,762 

524 

5,699 

23,577 

4,847 

38 

11,441 

5,957 

100,869 

1,099 

8,760 

34,895 

4,080 

140 

100,787 

35,821 

586,053 

3,660 

82,375 

176,349 

32,103 

-500 

90,315 

116,898 

350,533 

11,739 

138,275 

297,103 

35,660 

-32,560 

Total — Research,  Development,  Test,  & Evaluation 

2,024,611 

267,321 

89,486 

167,241 

1,016,648 

1,007,963 

Military  Construction 
Revolving  and  Management  Funds 
Applicable  receipts 

1,458,606 

6,085,603 

-67,611 

25,853 

469,823 

-4,601 

50,467 

361,613 

-3,388 

50,907 

374,168 

-2,565 

267,622 

2,573,840 

-23,925 

1,190,984 

3,511,763 

-43,686 

Subtotal — Federal  Funds 
Trust  Funds 

34,964,147 

32,409 

3,239,146 

6,860 

2,175,534 

72 

,2636,615 

1 

16,040,369 

10,332 

18,923,778 

22,077 

TOTAL— DEPARTMENT  OF  THE  ARMY 

34,996,557 

3,246,006 

2,175,606 

2,636,616 

16,050,701 

18,945,856 

Department  of  the  Navy 


Military  Personnel 


Active  forces 

5,940,100 

562 , 544 

526,869 

506 , 955 

3,258,285 

2,681,815 

Reserve  forces 

176,570 

10,444 

11,994 

11,814 

89,851 

86,719 

Total— Military  Personnel 

6,116,670 

572,988 

538,863 

518,769 

3,348,136 

2,768,534 

Operation  and  Maintenance 

6,322,036 

695,492 

495,994 

490,458 

3,399,728 

2,922,308 

Procurement 

Aircraft 

2,816,864 

157,200 

128,548 

155,042 

626,998 

2,189,866 

Missiles 

1,044,079 

47,502 

133,372 

27,361 

393,319 

650,760 

Ships 

5,011,431 

215,560 

318,560 

164,523 

1,108,509 

3,902,922 

Tracked  combat  vehicles 

45,326 

761 

506 

14,789 

16,668 

28,658 

Ordnance,  vehicles  and  related  equipment 

1,453,010 

52,267 

65,617 

90,519 

528,318 

924 , 692 

Electronics  and  communications 

598,521 

49,469 

30,044 

41,632 

187,696 

410,825 

Other  procurement 

1,501,565 

68,319 

139,233 

48,606 

585,718 

915,847 

Undistributed 

-631,404 

816 

-851 

-1,521 

-2,743 

-628,661 

Total — Procurement 

11,839,390 

581,895 

815,028 

540,949 

3,444,480 

8,394,910 

Research,  Development,  Test,  & Evaluation 

Military  sciences 

101,417 

16,719 

4,384 

6,744 

76,508 

24,909 

Aircraft 

866,334 

37,245 

45,330 

16,852 

363,578 

502 , 756 

Missiles 

644,914 

37,377 

21,362 

56,722 

294,571 

250,343 

Astronautics 

25,323 

1,037 

3,613 

1,371 

11,514 

13,809 

Ships 

349,707 

36,190 

13,147 

16,134 

228,394 

121,313 

Ordnance,  vehicles  and  related  equipment 

119,042 

2,464 

4,055 

4,588 

65,374 

53,668 

Other  equipment 

276,433 

30,877 

13,066 

13,615 

171,363 

105,070 

Program-wide  management  and  support 

260,702 

10,288 

26,451 

7,311 

103,176 

157,526 

Undistributed 

-5,327 

-1,206 

330 

-259 

-1,135 

-4,192 

Total — Research,  Development,  Test,  & Evaluation 

2,538,545 

170,991 

131,738 

123,078 

1,313,343 

1,225,202 

Military  Construction 

1,212,206 

42,426 

79,362 

55,834 

272,048 

940,159 

Revolving  and  Management  Funds 

8,252,987 

655,263 

556,877 

569,292 

3,887,108 

4,365,879 

Applicable  Receipts 

-37,696 

-3,242 

-3,831 

-7,646 

-21,704 

-15,992 

Subtotal — Federal  Funds 

36,244,138 

2,715,810 

2,614,035 

2,290,733 

15,643,139 

20,600,999 

Trust  Funds 

15,605 

932 

398 

3,178 

6,301 

9,304 

Interfund  Transactions 

-7,200 

-18 

242 

-252 

-2,612 

-4,688 

TOTAL— DEPARTMENT  OF  THE  NAVY 

36,252,543 

2,716,724 

2,614,674 

2,293,658 

15,646,827 

20,605,716 
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Department  of  the  Air  Force 

Available 

Obligations 

Cum  thru 
31  Dec.  1969 

Unobligated 
balance 
31  Dec.  1969 

obligation 

Oct. 

1969 

Nov. 

1969 

Dec. 

1969 

Military  Personnel 

Active  forces 

5,865,300 

535,684 

544,229 

538,328 

3,261,648 

2,603,652 

Reserve  forces 

178,635 

15,551 

14,519 

14,108 

95,419 

83,216 

Total — Military  Personnel 

6,043,935 

551,235 

558,748 

552,436 

3,357,067 

2,686,868 

Operation  and  Maintenance 

7,202,948 

660,440 

562,755 

507,443 

3,801,486 

3,401,462 

Procurement 

Aircraft 

6,467,300 

270,903 

176,892 

394,355 

1,758,857 

4,708,443 

Missiles 

2,077,353 

174,447 

45,188 

234,970 

827,038 

1,250,315 

Ordnance,  vehicles  and  related  equipment 

1,062,711 

120,331 

109,004 

52,404 

737,482 

325,229 

Electronics  and  communications 

655,846 

33,168 

36,889 

63,614 

232,164 

423,682 

Other  procurement 

465,636 

4,298 

7,784 

69,849 

251,767 

213,869 

Undistributed 

383,961 

168 

-13 

-4 

454 

383,507 

Total — Procurement 

11,112,807 

603,315 

375,744 

815,192 

3,807,766 

7,305,041 

Research,  Development.  Test,  & Evaluation 

Military  sciences 

178,842 

15,297 

9,880 

9,653 

80,365 

98,477 

Aircraft 

670 , 650 

1,629 

17,273 

7,146 

221,756 

448,894 

Missiles 

1,047,718 

96,776 

90,651 

46,784 

609,102 

438,616 

Astron  autics 

835,932 

52,092 

62,543 

42,888 

422,719 

413,213 

Other  equipment 

437,785 

18,484 

17,335 

15,281 

161,844 

275,941 

Program-wide  management  and  support 

329,794 

23,118 

24,605 

17,579 

163,646 

166,148 

Undistributed 

23,697 

229 

-27 

-18 

-216 

23,912 

Total — Research,  Development,  Test,  & Evaluation 

3,524,418 

207,628 

222,257 

139,314 

1,659,216 

1,865,202 

Military  Construction 

463,505 

2,585 

9,624 

6,207 

56,619 

406,887 

Revolving  and  Management  Funds 

4,868,553 

477,972 

472 , 562 

283,862 

3,123,046 

1,745,507 

Offsetting  Receipts 

-29,323 

- 1 , 639 

-1,332 

-2,583 

-13,043 

-16,280 

Subtotal — Federal  Funds 

33,186,844 

2,501,537 

2,200,358 

2,301,871 

15,792,157 

17,394,687 

Trust  Funds 

27,108 

7,871 

3,204 

1,815 

16,280 

10,828 

TOTAL— DEPARTMENT  OF  THE  AIR  FORCE 

33,213,951 

2,509,409 

2,203,562 

2,303,685 

15,808,437 

17,405,514 

Defense  Agencies/Office  of  the 
Secretary  of  Defense 

Military  Personnel 
Retired  pay 

2,735,000 

226,751 

237,330 

239,417 

1,363,843 

1,371,157 

Operation  and  Maintenance 

1,157,219 

108,175 

90,510 

99,085 

621,870 

535,349 

Procurement 

Ordnance,  vehicles  and  related  equipment 

681 

60 

147 

24 

383 

298 

Electronics  and  communications 

9,683 

191 

938 

109 

1,452 

8,231 

Other  procurement 

124,937 

11,614 

2,058 

17,586 

42,293 

82,641 

Undistributed 

1,489 

— 

— 

— 

— 

1,489 

Total — Procurement 

136,790 

11,866 

3,143 

17,719 

44,128 

92,662 

Research,  Development,  Test,  & Evaluation 

Military  sciences 

542,785 

44,985 

40,774 

31,607 

188,914 

353,871 

Emergency  fund 

75,000 

— 

— 

— 

— 

75,000 

Undistributed 

— 

— 

— 

— 

— 

— 

Total — Research,  Development,  Test,  & Evaluation 

617,785 

44,985 

40,774 

31,607 

188,914 

428,871 

Military  Construction 

63,409 

85 

12 

293 

1,710 

61,699 

Family  Housing 

689,837 

64,002 

30,146 

33,613 

256,871 

432,966 

Other — Special  Foreign  Currency  Program 

15,162 

76 

63 

116 

384 

' 14,778 

Rovolving  and  Management  Funds 

3,676,991 

275,087 

237,508 

213,564 

1,503,113 

2,173,878 

Offsetting  Receipts 

-35 

706 

-2 

-4 

-35 

— 

Subtotal — Federal  Funds 

9,092,158 

731,732 

639,484 

635,411 

3,980,798 

5,111,361 

Trust  Funds 

— 

— 

— 

— 

— 

— 

TOTAL— DEFENSE  AGENCIES/OSD 

9,092,158 

731,732 

639,484 

635,411 

3,980, 798 

5,111,361 

Office  of  Civil  Defense 


Civil  Defense 

74,096 

3,482 

3,750 

6,806 

30,318 

43,778 

Military  Assistance 

Federal  Funds 

250,146 

14,262 

8,966 

-4,964 

140,418 

109,727 

Trust  Funds 

1,861,811 

4,314 

-1,420 

-16,737 

-42,395 

1,904,206 

TOTAL— MILITARY  ASSISTANCE 

2,111,956 

18,576 

7,536 

-21,701 

98,023 

2,013,933 

NOTE:  All  outlay  amounts  are  on 

a net  Treasury  basis 

Prepared  by: 

(gross  payments  less  reimbursement  collections),  whereas 
obligations  and  unpaid  obligations  are  on  a gross  basis 
(inclusive  of  reimbursable  activity  performed  by  compo- 
nents of  DOD  for  each  other).  Therefore,  unpaid  obliga- 
tions as  of  the  end  of  the  reporting  month  cannot  be  com- 


Directorate  for  Program  and  Financial  Control 
Office  of  Assistant  Secretary  of  Defense  (Comptroller) 
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May  1970 


Contracts  of  $1,000,000  and  over 
awarded  during  the  month  of  March 
1970. 


DEFENSE  SUPPLY  AGENCY 

2 —  Standard  Oil  Co.,  Louisville,  Ky.  $2,088,- 
688.  Fuel  oil  and  gasoline.  Defense  Fuel 
Supply  Center,  Alexandria,  Va.  DSA  600- 
70-D-1258. 

— Varian  Associates,  Eimac  Div.,  San  Car- 
los, Calif.  $1,318,296  (contract  modifica- 
tion). 141,600  electron  tubes,  7034/4X150 A. 
Defense  Electronics  Supply  Center,  Day- 
ton,  Ohio.  DSA  900-69-D-7811. 

3 —  The  Defense  Fuel  Supply  Center,  Alexan- 
dria, Va.,  issued  the  following  indefinite 
quantity  contracts  for  fuel  oil  and  gaso- 
line : 

Gulf  Oil  Corp.,  Houston,  Tex.  $2,988,- 
871.  DSA  600-70-D-1234. 

Esso  Standard  Oil  Co.,  San  Juan,  P.R. 
$1,339,084.  DSA  600-70-D-1232. 

13 — United  Tractor  and  Equipment  Co.,  Rock- 
ville, Md.  $1,326,480.  358  warehouse  trac- 
tors (4,000  pound  capacity).  Chesterton, 
Ind.  Defense  General  Supply  Center,  Rich- 
mond, Va.  DSA  400-70-C-4251. 

16 —  The  Defense  Fuel  Supply  Center,  Alex- 
andria, Va.,  issued  the  following  contracts : 

Mobil  Oil  Corp.,  New  York,  N.Y.  $4,- 
676,241.  Fuel  oil  for  the  Army  and  Navy. 
DSA  600-70-D-1288. 

Gulf  Oil  Trading  Co.,  Washington,  D.C. 
$1,315,450.  No.  6 fuel  oil  for  the  Navy. 
DSA  600-7 0-D- 1282. 

17 —  Texaco,  Inc.,  Long  Island  City,  N.Y.  $1,- 
500,000.  750,000  barrels  of  No.  6 fuel  oil. 
Defense  Fuel  Supply  Center,  Alexandria, 
Va.  DSA  600-70-D-1156. 

18 —  The  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.,  awarded  the  following 
contracts : 

Lancer  Clothing  Corp.,  Gainesville,  N.Y. 
$1,333,040.  30,400  pairs  of  flying  cover- 
alls for  the  Air  Force.  Land  Manu- 
facturing Co.,  Inc.,  Wichita,  Kan.  DSA 
100-70-C-1632. 

Mason  and  Hughes,  Inc.,  Philadelphia, 
Pa.  $1,455,978.  35,000  pairs  of  Air  Force 
flying  coveralls.  Allen  Overall  Co.,  Mon- 
roe, N.C.  DSA  100-70-C-1633. 

Lion  Uniform,  Inc.,  Dayton,  Ohio.  $1,- 
181,832.  27,600  pairs  of  Air  Force  flying 
coveralls.  Williamsburg,  Ky.  DSA  100- 
70-C-1631. 


CONTRACT  LEGEND 

Contract  information  is  listed  in 
the  following  sequence:  Date — 

Company  — Value  — Material  or 
Work  to  be  Performed — Location 
of  Work  Performed  (if  other  than 
comoany  plant)  — Contracting 
Agency — Contract  Number. 


DEFENSE  PROCUREMENT 


19 —  The  Defense  Fuel  Supply  Center,  Alexan- 
dria, Va.,  issued  the  following  contracts 
for  No.  6 fuel  oil  for  the  Navy : 

Atlantic  Richfield  Corp.,  Los  Angeles, 
Calif.  $3,793,000.  DSA  600-70-D-1306. 
Shell  Oil  Co.,  New  York,  N.Y.  $1,110,- 
000.  DSA  600-70-D-1308. 

20 —  Bucyrus-Erie  Co.,  Evansville,  Ind.  $1,987,- 

776.  23  crawler-mounted  40-ton  shovel 

cranes.  Erie,  Pa.  Defense  Construction 
Supply  Center,  Columbus,  Ohio.  DSA-700- 
70— C— 8985 

25 —  DeRossi  and  Son  Co.,  Vineland,  N.J.  $1,- 
616,000.  100,000  men’s  wool  serge  Army 
coats.  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.  DSA  100-70-C-1659. 

26 —  Lester  D.  Lawson  and  Co.,  Long  Beach, 
Calif.  $2,613,290.  95,760  cases  of  ration  sup- 
plement sundries  packs.  Boothe  Packing 
Co.,  Modesto,  Calif.  Defense  Personnel  Sup- 
port Center,  Philadelphia,  Pa.  DSA  13H- 
70-C-S500. 

— Standard  Oil  Co.  of  Calif.,  San  Francisco, 
Calif.  $2,699,669.  18,450,201  gallons  of 

gasoline  and  kerosene.  Dutch  Harbor,  Alas- 
ka. Defense  Fuel  Supply  Center,  Alexan- 
dria, Va.  DSA  600-70-C-1354. 

27 —  The  Defense  Fuel  Supply  Center,  Alex- 
andria, Va.,  issued  the  following  contracts  : 

Refineria  Panama,  S.A.,  New  York,  N.Y. 
$3,885,000.  2,500,000  barrels  Navy  no.  6 
fuel  oil.  Rep.  of  Panama.  DSA  600-70- 
D-1455. 

Mobil  Oil  Corp.,  New  York,  N.Y.  $1,- 
102,800.  600,000  barrels  Navy  no.  6 fuel 
oil.  Balboa,  Canal  Zone.  DSA  600-70-D- 
1454. 

Pittston  Clinchfield  Coal  Sales  Corp., 

New  York,  N.Y.  $2,520,000.  240,000  net 
tons  of  bituminous  coal  for  the  Army. 
Clinchfield,  Va.  DSA  600-70-D-0186. 

30 —  The  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.,  awarded  the  following 
contracts  : 

General  Foods  Corp.,  White  Plains,  N.Y. 
$2,846,278.  4,404,640  units  (800  grams) 
of  instant  rice  for  the  Republic  of  Viet- 
nam Air  Force  operational  ration  pro- 
gram. Dover,  Del.  DSA  13H-70-C-V100. 
Riviana  Foods,  Inc.,  Houston,  Tex.  $1,- 
151,764.  1,867,700  units  of  instant  rice 
for  the  RVNAF  operational  ration  pro- 
gram. DSA  13H-70-C-V101. 

— United  Tractor  and  Equipment  Co.,  Rock- 
ville, Md.  $1,284,830.  358  warehouse  trac- 
tors, 4,000  pound  capacity.  Chesterton, 
Ind.  Defense  General  Supply  Center,  Rich- 
mond, Va.  DSA  400-70-C-4251. 

31 —  Ingersoll  Rand  Co.,  Cleveland,  Ohio.  $1,- 
424,408.  112  pneumatic  tool  and  compressor 
units.  Mocksville,  N.C.  Defense  Construc- 
tion Supply  Center,  Columbus,  Ohio.  DSA 
700-70-C-9170. 

— American  Oil  Co.,  Chicago,  111.  $3,462,- 
931.  24,444,300  gallons  of  fuel  oil  and 
motor  gasoline.  Defense  Fuel  Supply  Cen- 
ter, Alexandria,  Va.  DSA  600-70-D-1072. 


DEPARTMENT  OF  THE  ARMY 

2 — Magnavox  Co.,  Urbana,  111.  $1,039,965.  Di- 
rection computers  and  memory  units  for 
M18  howitzer  computers.  Frankford  Ar- 
senal, Philadelphia,  Pa.  DA-AA25-70-C- 
0487. 

— Universal  Constructors,  Inc.,  Albuquer- 
que, N.M.  $3,552,988.  Construction  of  the 


south  diversion  channel  on  the  Albuquer- 
que Diversions  Channel  Project.  Army 
Engineer  District,  Albuquerque,  N.M.  DA- 
CW47-70-C-0004. 

— General  Electric  Co.,  Portland,  Ore.  $1,- 
181,020.  Three-phase  power  transformers 
(208,000  KVA)  for  the  Dalles  Dam  Project, 
Ore.  Pittsfield,  Mass.  Army  Engineer  Dis- 
trict, Portland,  Ore.  DA-CW57-70-C-0084. 

— Whittaker  Power  System  Corp.,  Primos, 
Pa.  $3,578,949  (contract  modification).  30 
KW,  60  Hz  generator  sets.  Army  Mobility 
Equipment  Command,  St.  Louis,  Mo.  DA- 
AK01-67-C-1425. 

— Barrett  Intercommunication  Products 
Corp.,  Brooklyn,  N.Y.  $2,448,997.  TA-312/ 
PT  telephone  sets.  Procurement  Div.,  Army 
Electronics  Command,  Philadelphia,  Pa. 
DA-AB05-70-C-4104. 

— Philco-Ford  Corp.,  Palo  Alto,  Calif.  $13,- 
000,000.  Classified  electronics  equipment. 
Palo  Alto  and  Scotsdale,  Ariz.  Army 
Electronics  Command,  Fort  Monmouth, 
N.J. 

3 —  Global  Associates,  Oakland,  Calif.  $1,528- 
125  (contract  modification).  Logistics  sup- 
port of  the  Kwajalein  Missile  Range,  Mar- 
shall Islands.  Army  Safeguard  System 
Command,  Huntsville,  Ala.  DA-HC60-70- 
C-0001. 

— AVCO  Corp.,  Stratford,  Conn.  $6,695,000. 
Titanium  rotor  modification  kits  for  T-53 
turbine  engines.  Charleston,  S.C.  Army 
Aviation  Systems  Command,  St.  Louis,  Mo. 
AF-41-608-69-A2421. 

— The  following  contract  modifications  for 
M514A1E1  fuze  units  were  awarded  by 
Harry  Diamond  Laboratories,  Washington, 
D.C. : 

Raytheon  Co.,  Bristol,  Tenn.  $2,734,740. 
DA-AG39-70-C-0028. 

Fairchild  Camera  and  Instrument  Corp., 

Copiague,  N.Y.  $1,350,300.  DA-AG39- 
70-C-0027. 

4 —  Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 
$4,000,000.  Design,  fabrication,  field  in- 
stallation monitoring,  check  out  and  oper- 
ation of  the  experimental  system  for  the 
Diamond  Sculls  underground  nuclear  test 
at  the  Nevada  test  site.  Sunnyvale  and 
Seattle,  Wash.  Defense  Atomic  Support 
Agency,  Washington,  D.C.  DS-SA01-70-C- 
0077. 

— The  following  contracts  were  issued  by  the 
Army  Ammunition  Procurement  and  Sup- 
ply Agency,  Joliet,  111. : 

Chamberlain  Manufacturing  Corp.,  Elm- 
hurst, 111.  $9,715,200.  Metal  parts  for 
155mm  high  explosive  projectiles,  M107. 
Scranton,  Pa.  DA-AA09-70-C-0304. 
AVCO  Economics  Systems  Corp.,  Wash- 
ington, D.C.  $2,629,423  (contract  modi- 
fication). Repairing  and  manufacturing 
ammunition  components  and  ancillary 
equipment.  Glasgow,  Mont.  DA-AA13- 
69-C-0064. 

6 — Carter  Construction  Co.,  Inc.,  Benton,  Ark. 
$1,184,000.  Excavation  of  an  auxiliary 
navigation  channel  along  Sans  Bois 
Creek,  Haskell  County,  Okla.,  as  part  of 
the  Robert  S.  Kerr  Lock  and  Dam  Project. 
Army  Engineer  District,  Tulsa,  Okla. 
DA-CW56-70-C-0081. 

— Raytheon  Co.,  Lexington,  Mass.  $1,035,- 
522.  Metal  parts  assembly  for  M905  tail 
bomb  fuzes.  Bristol,  Tenn.  Army  Ammuni- 
tion Procurement  and  Supply  Agency, 
Joliet,  111.  DA-AA09-70-C-0288. 

— Jahncke  Service  Corp.,  New  Orleans,  La. 
$1,194,100.  Maintenance  dredging  of  shoal 
material  from  the  Mississippi  River  Gulf 
outlet  channel  as  part  of  the  Mississippi 
River  Gulf  Outlet  Project.  St.  Bernard 
and  Plaquemines  parishes,  La.  Army  Engi- 
neer District,  New  Orleans,  La.  DA-CW29- 
70-C-0158. 

— ITT  Gilfillan,  Van  Nuys,  Calif.  $4,600,- 
000.  RATAC  radar  systems  and  ET/ST 
model  radar  systems,  AN/TPS-68.  Van 
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Nuys  and  Europe.  Army  Electronics  Com- 
mand, Fort  Monmouth,  N.J.  DA-AB07-70- 
C-0176. 

11 —  Action  Manufacturing  Co.,  Philadelphia, 
Pa.  $1,056,515.  Metal  parts  for  M905  bomb 
tail  fuzes.  Army  Ammunition  Procurement 
and  Supply  Agency,  Joliet,  111.  DA-AA09- 
70— C— 0289 

12 —  Raytheon  Co.,  Bedford,  Mass.  $9,950,000 
(contract  modification).  Advanced  de- 
velopment of  the  SAM-D  missile  system. 
Bedford,  Orlando,  Fla.,  White  Sands  Mis- 
sile Range,  N.M.,  and  Wayland,  Mass. 
Army  Missile  Command,  Huntsville,  Ala. 
DA-AH01-67-C-1995. 

13 —  Chrysler  Motor  Corp.,  Warren,  Mich.  $1,- 
953,912.  Stake  trucks.  Army  Tank  Auto- 
motive Command,  Warren,  Mich.  DA- 
AE07-70-C-3244. 

16 —  Honeywell,  Inc.,  North  Hopkins,  Minn. 
$1,449,092  (contract  modification).  Metal 
parts  for  point  detonating  fuzes,  M551. 
New  Brighton,  Minn.  Army  Ammunition 
Procurement  and  Supply  Agenfcy,  Joliet, 
111.  DA-AA09-70-C-0104. 

— Revere  Copper  and  Brass,  Inc.,  Detroit, 
Mich.  $1,021,510.  1,282,820  pounds  of  220 
alloy  for  bullet  jackets.  Frankford  Arsenal, 
Philadelphia,  Pa.  DA-AA25-70-C-0499. 

— Juett  Construction  Co.,  Winchester,  Ky. 
$2,077,745.  Relocation  of  7.8  miles  of  High- 
way 701,  Rowan  County,  Ky.,  for  the  Cave 
Run  Reservoir  Project.  Army  Engineer 
District,  Louisville,  Ky.  DA-CW27-70-C- 
0072. 

17 —  Communications  and  Systems,  Inc.,  Falls 
Church,  Va.  $1,000,000  (contract  modifi- 
cation). Classified  research  and  develop- 
ment. Army  Electronics  Command,  Fort 
Monmouth,  N.J. 

— Chamberlain  Manufacturing  Co.,  Waterloo, 
Iowa.  $1,590,625.  Metal  parts  for  high  ex- 
plosive warheads  for  2.75  inch  rockets, 
M151.  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  DA-AA09-70- 
C-0171. 

— AVCO  Corp.,  Stratford,  Conn.  $1,024,150. 
Contract  kits  for  T-55  turbine  engines  for 
CH-47  helicopters.  Army  Aviation  Sys- 
tems Command,  St.  Louis,  Mo.  AF-41-608- 
69-A2421. 

18 —  Duane  Smelser  Roofing  Co.,  Warren,  Mich. 
$1,311,900.  Roof  replacement  on  a master 
control  room  building  modification,  and 
repair  of  the  cathodic  protection  system. 
Army  Missile  Plant,  Sterling  Heights, 
Mich.  Army  Engineer  District,  Chicago, 
111.  DA-CA23-70-C-0043. 

— Marathon  Battery  Co.,  St.  Paul,  Minn. 
$1,520,000.  High  and  low  temperature 
protection  testing  and  engineering  samples. 
Army  Electronics  Command,  Philadelphia, 
Pa.  D A-AB05-7 O-C-1452. 

— The  following  contracts  for  metal  parts 
for  81mm  mortar  fuzes  M524A6  were 
awarded  by  the  Army  Ammunition  Pro- 
curement and  Supply  Agency,  Joliet, 
111.: 

KDI  Precision  Products,  Cincinnati, 
Ohio.  $2,922,651.  DA-AA09-70-C-0324. 
Lear  Siegler,  Inc.,  Anaheim,  Calif.  $2,- 
742,000.  DA-AA09-70-C-0325. 

Penn  Akron  Corp.,  Long  Island  City, 
N.Y.  $2,104,200.  DA-AA09-70-C-0326. 

I.  D.  Precision  Component  Corp.,  Ja- 
maica, N.Y.  $1,457,400.  Gadsden,  Ala., 
and  Jamaica.  DA-AA09-70-C-0327. 

19 —  Xerox  Corp.,  Pasadena,  Calif.  $2,199,000. 
and  $2,458,000.  Gated  night  sites  for  the 
TOW  missile  system.  Pomona,  Calif. 
Army  Mobility  Equipment  Research  and 
Development  Center,  Fort  Belvoir,  Va. 
DA-AK02-70-C-0347  and  DA  - AK02-70-C- 
0346. 

20 —  Bell  Helicopter  Co.,  Fort  Worth,  Tex. 
$20,000,000  (Air  Force  funds).  UH-1H 
utility  helicopters.  Hurst,  Tex.  Army 
Aviation  Systems  Command,  St.  Louis, 
Mo.  DA-AJ01-70-C-0066. 

— Institute  for  Defense  Analysis,  Arlington, 
Va.  $1,634,125  (contract  modification).  Re- 
search for  the  Dir.,  Defense  Research  and 
Engineering  and  for  the  Advanced  Re- 
search Projects  Agency.  Defense  Supply 
Service,  Washington,  D.C.  DA-HC15-67-C- 
0011. 

23 — Western  Electric  Co.,  New  York,  N.Y. 
$6,774,300  (contract  modification).  Com- 
ponents for  the  Safeguard  Missile  Site 
radar.  Burlington,  N.C.  Army  Safeguard 
System  Command,  Huntsville,  Ala.  DA- 
30-069-AMC-00333  ( Y) . 


— Ingraham  Industries,  McGraw  Edison  Div., 
Bristol,  Conn.  $3,543,284.  MTSQ  fuzes, 
M564.  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.  DA-AA09-70- 
C-0217. 

— International  Telephone  and  Telegraph 
Corp.,  Nutley,  N.J.  $1,017,922  (contract 
modification).  Engineering  changes  to 
AN/GRC-143  radio  sets.  Army  Electronics 
Command,  Philadelphia,  Pa.  DA-AB05-68- 
C-0001. 

24 —  Valley  Construction  Co.,  Columbus,  Miss. 
$1,472,383.  Construction  of  a two  story 
underground  Civil  Defense  Federal  Re- 
gional Emergency  Operating  Center  build- 
ing, Thomasville,  Ga.  Army  Engineer  Dis- 
trict, Savannah,  Ga.  D A-CA21-70-C-0035. 

— University  of  Wisconsin,  Madison,  Wis. 
$1,280,000  (contract  modification).  Basic 
research  on  interdisciplinary  research  in 
the  mathematical  sciences.  Army  Research 
Office,  Durham,  N.C.  DA-31-124-AROD- 
00462. 

— Hamilton  Watch  Co.,  Lancaster,  Pa.  $3,- 
365,752.  MTSQ  fuzes,  M564.  Army  Ammu- 
nition Procurement  and  Supply  Agency, 
Joliet,  111.  DA-AA09-70-C-0218. 

— Bell  Helicopter  Co.,  Amarillo,  Tex.  $1,914,- 
096.  Repair  of  48  UH  1 series  crash-dam- 
aged helicopters.  Army  Aviation  Systems 
Command,  St.  Louis,  Mo.  DA-AJ01-68-C- 
0056. 

— Chrysler  Corp.,  Centerline,  Mich.  $5,106,- 
011  (contract  modification).  System  engi- 
neering management  for  the  M60A1E2  tank 
program.  Army  Weapons  Command,  Rock 
Island,  111.  DA-AF03-69-C-0087. 

25 —  General  Motors  Corp.,  Detroit,  Mich.  $1,- 
185,581.  8V71-T  diesel  engines  for  M109 
and  M578  combat  vehicles.  Army  Tank 
Automotive  Command,  Warren,  Mich.  DA- 
AE07-70-C-3234. 

— Magnavox  Corp.,  Urbana,  111.  $2,742,061. 
Light  weight  airborne  radio  sets,  AN/ 
ARC-131.  Procurement  Div.,  Army  Elec- 
tronics Command,  Fort  Monmouth,  N.J. 
DA-AB07-70-C-0179. 

— Bridgeport  Brass  Co.,  Bridgeport,  Conn. 
$1,718,366.  2,888,010  pounds  of  cartridge 
case  cups.  Indianapolis,  Ind.  Frankford 
Arsenal,  Philadelphia,  Pa.  DA-AA25-70- 
C-0498. 

26 —  Great  Lakes  Dredge  and  Dock  Co.,  Cleve- 
land, Ohio.  $1,466,000.  Spring  maintenance 
dredging  in  the  Cuyahoga  and  Old  Rivers, 
Cleveland  Harbor  Project.  Army  Engineer 
District,  Buffalo,  N.Y.  DA-CW49-70-C- 
0039. 

— Brezina  Construction  Co.,  Inc.,  Rapid  City, 
S.D.  $2,333,991.  Widening  and  rehabilita- 
tion of  2.6  miles  of  embankment  to  ac- 
commodate a four  lane  highway,  40  miles 
south  of  Minot.  N.D.  Army  Engineer  Dis- 
trict, Omaha,  Neb.  DA-CW45-70-C-0068. 

— National  Presto  Industries,  Inc.,  Eau 
Claire,  Wis.  $10,212,212  (contract  modifi- 
cation). Metal  parts  for  105mm  high  ex- 
plosive projectiles.  Ml.  Army  Ammunition 
Procurement  and  Supply  Agency,  Joliet, 
111.  DA-AA09-69-C-0028. 

— General  Motors  Corp.,  Detroit,  Mich.  $3,- 
096,513  (contract  modification).  6V53  diesel 
engines  for  M113A1  combat  vehicles.  Army 
Tank  Automotive  Command,  Warren,  Mich. 
DA-AE07-70-C-0112. 

27 —  The  Army  Aviation  Systems  Command, 
St.  Louis,  Mo.,  issued  the  following  con- 
tracts : 

Chandler  Evans,  Inc.,  West  Hartford, 
Conn.  $1,136,520.  Conversion  of  fuel  con- 
trols for  UH-1  helicopter  engines.  DA- 
AJ01-70-D-0088. 

The  Boeing  Co.,  Philadelphia,  Pa.  $3,- 
493,188.  Modification  kits,  transmissions, 
servocylinders,  shipping  and  storage  con- 
tainers and  inspection  kits  for  support 
of  CH-47  helicopters.  Morton,  Pa.  DA- 
AJ01-68-A-0005. 

— Southwest  Truck  Body  Co.,  Inc.,  St.  Louis, 
Mo.  $1,227,630.  6-ton,  two  wheel  semi- 
trailer vans,  M373A2.  West  Plains,  Mo. 
Army  Tank  Automotive  Command,  War- 
ren, Mich.  DA-AE07-70-C-03341. 

— The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.,  issued  the  fol- 
lowing contracts : 

Hercules,  Inc.,  Wilmington,  Del.  $4,- 
052,141  (contract  modification).  Oper- 
ation of  propellant  production  facilities, 
Army  Ammunition  Plant,  Radford,  Va. 
DA-11-173-AMC-00037  (A). 

Uniroyal,  Inc.,  New  York,  N.Y.  $3,743,- 


735  (contract  modification).  Production 
of  explosives,  loading,  assembling  and 
packing  105mm  cartridges,  and  oper- 
ation of  the  Army  Ammunition  Plant, 
Joliet,  111.  DA-11-173-AMC-00062 ( A) . 
Olin  Corp.,  Stamford,  Conn.  $1,851,606 
(contract  modification).  Operation  of 
propellant  production  facilities.  Badger 
Army  Ammunition  Plant,  Baraboo,  Wis. 
DA-AA09-69-C-0014. 

Airport  Machining  Corp.,  Martin,  Tenn. 
$1,733,400.  Metal  parts  for  2.75  inch 
rocket  warheads,  M151.  Union  City, 
Tenn.  DA-AA09-70-C-0170. 

Eureka  Williams  Co.,  Bloomington,  111. 
$1,542,060.  Metal  parts  for  bomb  fuzes, 
M904E2.  D A-AA09-70-C-0329. 

30 —  American  Air  Filter  Co.,  Inc.,  St.  Louis, 
Mo.  $2,442,980.  211  fire  trucks  and  fire 
fighting  equipment  sets.  Army  Mobility 
Equipment  Command,  St.  Louis,  Mo.  DA- 
AK01-70-C-6299. 

— Pettibone  Corp.,  Rome,  N.Y.  $2,600,341. 
163  truck  cranes  of  10,000-pound  capacity. 
Army  Mobility  Equipment  Command,  St. 
Louis,  Mo.  DA-AK01-70-C-6282. 

— Gulf  and  Western  Industries,  Inc.,  Wauke- 
sha, Wis.  $5,567,400.  20mm  cartridge 
cases,  M103.  Frankford  Arsenal,  Philadel- 
phia, Pa.  D A-AA25-7 0-C-0495. 

— Martin-Zachry  Constructors,  Honolulu, 
Hawaii.  $1,256,778.  Preparation  for  con- 
struction of  a remote  launch  site  facility, 
Illeginni  Island,  Kwajalein  Atoll,  Marshall 
Islands.  Army  Engineer  District,  Honolulu, 
Hawaii.  DA-CA83-70-C-0014. 

31 —  The  Army  Ammunition  Procurement  and 
Supply  Agency,  Joliet,  111.,  awarded  the 
following  contracts : 

Thiokol  Chemical  Corp.,  Bristol,  Pa. 
$8,404,782  (contract  modification).  Load- 
ing, assembling  and  packing  projectiles 
and  illuminating  signals,  Longhorn 
Army  Ammunition  Plant,  Marshall,  Tex. 
DA-11-173-AMC-00200. 

Mason  and  Hanger,  Silas  Mason  Co., 
Inc.,  New  York,  N.Y.  $3,690,207  (con- 
tract modification).  Loading,  assembling 
and  packing  bombs  and  projectiles,  and 
operation  of  the  Cornhuskers  Army  Am- 
munition Plant,  Grand  Island,  Neb.  DA- 
AA09-68-C-0383.  $14,984,859  (contract 

modification).  Loading,  assembling  and 
packing  projectiles  and  components, 
Army  Ammunition  Plant,  Burlington, 
Iowa.  DA-AA09-68-C-0468. 

Olin  Corp.,  Stamford,  Conn.  $11,656,225 
(contract  modification).  Propellants  and 
ammunition  components,  and  operation 
of  the  Army  Ammunition  Plant,  Charles- 
town, Ind.  DA-AA09-69-C-0148. 
Firestone  Tire  and  Rubber  Co.,  Ravenna, 
Ohio.  $2,208,505  (contract  modification). 
Loading,  assembling  and  packing  of  pro- 
jectiles and  components,  and  operation 
of  the  Army  Ammunition  Plant,  Raven- 
na. DA-AA09-70-C-0002. 

— Zurn  Engineers,  Upland,  Calif.  $3,845,000. 
Construction  of  the  water  supply  system 
for  the  Grand  Forks,  N.D.,  Safeguard  site. 
Walsh,  Pembina  and  Cavalier  Counties, 
N.D.  Army  Engineer  District,  Omaha, 
Nebr.  DA-CA45-70-C-0057. 

— Keane  Construction  Co.,  Inc.,  Paramus, 
N.J.  $1,250,000.  Officer’s  open  mess,  Mc- 
Guire AFB,  N.J.  Army  Engineer  District, 
New  York,  N.Y.  D A-CA51-70-C-0056. 

— Olin  Corp.,  Stamford,  Conn.  $2,822,400. 
Loading,  assembling  and  packing  20mm 
cartridges,  M56A3.  LaPorte,  Ind.  Frank- 
ford Arsenal,  Philadelphia,  Pa.  DA-AA25- 
70-C-0529. 

— Copperweld  Steel  Co.,  Glassport,  Pa.  $8,- 
380,800.  1,080,000  squares  (100  sq.  ft.)  of 
noncorrosive  copper-coated  steel  wire  rein- 
forcing fabric  for  river  bank  revetment 
work.  Army  Engineer  District,  Memphis, 
Tenn.  DA-CW66-70-C-0091. 

— Ben  Construction  Co.,  Pittsburgh,  Pa.  $5,- 
765,778.  Widening,  deepening,  and  straight- 
ening 2 14  miles  of  Charteir’s  Creek,  Car- 
negie-Bridgeville  section,  Pittsburgh.  Army 
Engineer  District,  Pittsburgh,  Pa.  DA- 
CW59-70-C-0159. 

— Guv  H.  James  Construction  Co.,  Oklahoma 
City,  Okla.  $8,486,150.  Work  at  the  Brook- 
ville  Reservoir,  east  fork  of  the  White 
Water  River,  Ind.  Army  Engineer  Dis- 
trict, Louisville,  Ky.  DA-CW27-70-C-0079. 

— The  Army  Aviation  Systems  Command,  St. 
Louis,  Mo.  awarded  the  following  con- 
tracts : 
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General  Motors  Corp.,  Indianapolis,  Ind. 
$1,657,677.  Product  improvement  pro- 
gram for  the  T-63  turbine  engine.  DA- 
AJ01-70-C-0528. 

The  Boeing  Co.,  Philadelphia,  Pa.  $46,- 
287,544.  CH-47  helicopters.  Ridley  Park, 
Pa.  DA-AJ01-70-C-0505. 

Bell  Helicopter  Co.,  Fort  Worth,  Tex. 
$7,364,644.  UH  IN  helicopters.  Hurst, 
Tex.  DA-AJ01-69-C-0085. 

— Teledyne  Industries,  Muskegon,  Mich.  $4,- 
176,177.  Model  AVDS-1790-2A  engine  as- 
semblies for  M60  and  M48  tanks.  Army 
Tank  Automotive  Command,  Warren,  Mich. 
DA-AE07-70-C-3247. 

— Morrison  Knudson  Co.,  Inc.,  Peter  Kiewit 
Sons  Co.,  Fishbach  and  Moore,  and  C.H. 
Leavell  and  Co.,  Boise,  Idaho.  $137,858,850. 
Safeguard  defense  system  technical  facili- 
ties (missile  site  radar  and  perimeter  ac- 
quisition radar  sites).  Cavalier  and  Pern- 
bine  Counties,  N.D.  Army  Engineer  Di- 
vision, Huntsville,  Ala.  DA-CA87-70-C- 
0013. 

— Aluminum  Co.  of  America,  Pittsburgh,  Pa. 
$2,980,744.  104  bridge  erection  boats.  New 
Kensington,  Pa.  Army  Mobility  Equip- 
ment Command,  St.  Louis,  Mo.,  DA-AK01- 
70-C-6289. 


DEPARTMENT  OF  THE  NAVY 


2 —  Collins  Radio  Co.,  Richardson,  Tex.  $1,- 
190,439.  Spare  parts  to  support  master 
radio  stations  serving  Coast  Guard  ves- 
sels. Naval  Aviation  Supply  Office,  Phila- 
delphia, Pa.  N00383-68-A-1300-0774. 

— Quality  Motels  Construction  Corp.,  and 
Quality  Courts  Motels,  Inc.,  Silver  Spring, 
Md.  $2,098,500.  Construction  of  temporary 
lodgings  facility,  Naval  Complex,  Norfolk, 
Va.  Naval  Facilities  Engineering  Com- 
mand, Washington,  D.C.  N62470-70-C- 
0956. 

3 —  Alaska-Puget-United  Transportation  Co., 

San  Francisco,  Calif.  $18,120,000.  Supply 
of  defense  and  Federal  Government  sites 
in  Alaska  for  a 5 year  period,  beginning 
May  1970.  Military  Sea  Transportation 
Service,  Brooklyn,  N.Y. 

4 —  Texas  Instruments,  Inc.,  Dallas,  Tex.  $1,- 
898,485.  Design,  develop  and  fabricate  a 
fully  integrated  guidance  control  group 
for  the  Bulldog  missile  system,  and  pro- 
vide related  services  for  models.  Naval 
Purchasing  Office,  Los  Angeles,  Calif. 
N00123-70-C-0671. 

5 —  American  Construction  Co.,  Washington, 
D.C.  $1,491,885.  Construction  of  a hyper- 
velocity wind  tunnel  building  at  the  Naval 
Ordnance  Laboratory,  White  Oak,  Md. 
Naval  Engineering  Facilities  Command, 
Washington,  D.C.  N62477-68-C-0086. 

— The  Naval  Air  Systems  Command,  Wash- 
ington, D.C.,  issued  the  following  con- 
tracts : 

Raytheon  Co.,  Lexington,  Mass.  $17,- 
900,400  (contract  modification).  Guid- 
ance and  control  groups  for  Sparrow 
missiles  for  the  Navy  and  Air  Force. 
Lowell  and  Bedford,  Mass.,  Bristol, 
Tenn.,  and  Oxnard,  Calif.  N00019-69- 
C-0358.  $5,900,013.  Guidance  and  control 
groups  for  Sidewinder  IC  missiles.  Lo- 
well, Mass.  N00019-70-C-0299. 

McDonnell  Douglas  Corp.,  Long  Beach, 
Calif.  $2,300,000  (contract  modification). 
Increased  long  lead  time  funding  to 
support  FY  1970  procurement  of  TA- 
4J  and  A-4M  aircraft.  N00019-67-C- 
0170. 

United  Aircraft  Corp.,  East  Hartford, 
Conn.  $4,160,760.  Fabrication  of  YTF- 
30  P-412  engines  and  conversion  of 
TF-30-P  12  engines  to  the  YTF-30-P- 
412  version.  N00019-69-C-0614. 


Sanders  Associates,  Inc.,  Nashua,  N.H. 
$4,034,616.  AN/SSQ-53  sonobuoys. 
N00019-70-C-0432. 

6 — General  Electric  Co.,  Schenectady,  N.Y. 
$10,000,000.  Design  and  furnishing  of  nu- 
clear propulsion  components.  Naval  Ship 
Systems  Command,  Washington,  D.C. 
N00024-67-C-5321. 

g — Fairchild  Camera  and  Instrument  Corp., 

Copiague,  N.Y.  $2,142,000.  Electric  bomb 
fuzes.  Atglen,  Pa.,  and  Copiague.  Naval 
Air  Systems  Command,  Washington,  D.C. 
N00019-70-C-0441. 

— Francisco  Levy,  Hijo,  Inc.,  San  Juan, 
P.R.  $7,265,000.  Construction  of  a hospital 
and  corpsman  barracks,  Naval  Station, 
Roosevelt  Roads,  P.R.  Naval  Facilities 
Engineering,  Washington,  D.C.  N62475- 
70-C-0024. 

— Singer-General  Precision,  Inc.,  Little  Falls, 
N.J.  $1,040,000.  Spare  parts  for  intertial 
measurement  systems  for  A-7D  and  -7E 
aircraft.  Naval  Aviation  Supply  Office, 
Philadelphia,  Pa.  N00383-68-A-3201-0265. 

— Bendix  Corp.,  North  Hollywood,  Calif.  $1,- 
526,000.  Production  support  and  redesign 
of  component  parts  for  the  Mk  46  torpedo 
control  and  guidance  system.  Naval  Pur- 
chasing Office,  Los  Angeles,  Calif.  N00123- 
70-C-0763. 

— The  Naval  Ship  Systems  Command,  Wash- 
ington, D.C.,  issued  the  following  contracts 
for  the  design,  construction  and  testing  of 
a full  scale  mockup  model  of  the  am- 
phibious assault  landing  craft  (AALC)  : 
Bell  Aerospace  Co.,  Buffalo,  N.Y.  $1,- 
950,000.  Wheatfield,  N.Y.  N00024-70-C- 
0267. 

Aerojet-General  Corp.,  El  Monte,  Calif. 
$1,262,369.  N00024-70-C-0268. 

— The  Naval  Ordnance  Systems  Command, 
Washington,  D.C.,  issued  the  following 
contracts : 

Westinghouse  Electric  Corp.,  Baltimore, 
Md.  $8,000,000.  Long  lead  time  material 
for  Mk  48  Mod  0 torpedoes.  Landsdowne, 
Md.  N00017-70-C-1211. 

Clevite  Corp.,  Cleveland,  Ohio.  $17,071,- 
317.  Fabricate  and  produce  preproduction 
prototype  Mk  48  Mod  1 torpedoes. 
N00017-69-C-1426. 

10 —  General  Dynamics  Corp.,  Pomona,  Calif. 
$4,704,699  (contract  modification).  Addi- 
tional funds  for  the  Standard  ARM 
(AGM-78)  missile  program  for  the  Air 
Force.  Naval  Air  Systems  Command,  Wash- 
ington, D.C.  N00019-69-C-0336. 

11 —  Piedra  Corp.,  Wichita  Falls,  Tex.  $1,600,- 
899.  Construction  of  family  housing,  Naval 
Air  Station,  Beeville,  Tex.  Naval  Facilities 
Engineering  Command,  Washington,  D.C. 
N62468-70-C-0008. 

— Sperry  Rand  Corp.,  Syosset,  N.Y.  $1,346,- 
150.  Poseidon  navigation  trainer  conver- 
sion. Naval  Strategic  Systems  Project 
Office,  Washington,  D.C.  N00030-70-C-0061. 

12 —  Sperry  Rand  Corp.,  Charlottesville,  Va. 
$1,402,779.  Radar  sets,  repair  parts  and 
engineering  services.  Naval  Ship  Systems 
Command,  Washington,  D.C.  N00024-70- 
C-1212. 

13 —  The  Naval  Air  Systems  Command,  Wash- 
ington, D.C.,  issued  the  following  con- 
tracts : 

VAST,  Inc.,  Waterford,  Conn.  $1,836,- 
455.  Engineering  testing,  preproduction 
sample  testing,  and  producton  lot  sam- 
ple testing  for  quality  control  of  sono- 
buoys, bathythermograph  transmitter  sets 
and  underwater  sound  signals.  South 
Bristol,  Maine,  and  St.  Croix,  V.I. 
N00019-70-C-0341. 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
$6,450,000  (contract  modification).  In- 
stallment funding  for  the  Phoenix  mis- 
sile program  for  FY  1970.  N00019-67- 
C-0240. 

Lockheed  Aircraft  Corp.,  Burbank,  Calif. 
$5,599,213  (contract  modification).  In- 
crease long  lead  time  funding  for  FY 
1970  P-3C  aircraft.  N00019-69-C-0237. 

16 —  Honeywell,  Inc.,  St.  Petersburg,  Fla.  $4,- 
343,244.  Poseidon  inertial  guidance  com- 
ponents. Naval  Strategic  Systems  Project 
Office,  Washington,  D.C.  N00030-70-C- 
0064. 

17 —  General  Dynamics  Corp.,  Pomona,  Calif. 
$3,505,000  (contract  modification).  Long 
lead  time  items  for  Standard  ARM  mis- 
siles. Naval  Ordnance  Systems  Command, 
Washington,  D.C.  N00017-67-C-2107. 


19 — General  Electric  Co.,  Pittsfield,  Mass.  $7,- 
787,472.  Guidance  system  assemblies  for 
Poseidon  missiles.  Naval  Strategic  Sys- 
tems Project  Office,  Washington,  D.C. 
N00030-70-C-0121. 

— United  Aircraft  Corp.,  East  Hartford, 
Conn.  $1,144,608.  Spare  parts  for  YTF-30- 
P-412  engines  for  the  F-14A.  Naval  Avi- 
ation Supply  Office,  Philadelphia,  Pa. 
N000383-0-69000A-AH100. 

— Data  Products  Corp.,  Woodland  Hills, 
Calif.  $1,476,483.  High  speed  data  line 
printers.  Naval  Ship  Systems  Command, 
Washington,  D.C.  N00024-70-C-1203. 

23 —  Hughes  Aircraft  Co.,  Culver  City,  Calif. 
$7,835,947.  Flight  test  program  for  the 
AIM-54A  Phoenix  missile.  Naval  Air  Sys- 
tems Command,  Washington,  D.C.  N00019- 
70-C-0346. 

— Western  Electric  Co.,  New  York,  N.Y. 
$5,114,422.  Cable-laying  equipment.  Naval 
Electronic  Systems  Command,  Washington, 
D.C.  N00039-70-C-3529. 

— General  Dynamics  Corp.,  Pomona,  Calif. 
$4,375,800.  Engineering  services  to  investi- 
gate missile  performance  during  fleet  firing 
support  of  the  Terrier,  Tartar  and  Stand- 
ard missile  systems  integrated  logistics 
support  program.  Naval  Ordnance  Sys- 
tems Command,  Washington,  D.C.  N00017— 
70-C-2207. 

— Bell  Helicopter  Co.,  Hurst,  Tex.  $1,843,- 
976.  Rotor  blades,  drive  mechanisms  and 
components  for  UH  IN  helicopters.  Naval 
Aviation  Supply  Office,  Philadelphia,  Pa. 
DA-AJ01-69-A-0314GBCG. 

— Oshkosh  Motor  Truck  Inc.,  Oshkosh,  Wis. 
$1,543,455.  27  aircraft  crash  fire  fighting 
and  rescue  trucks.  Naval  Facilities  En- 
gineering Command,  Washington,  D.C. 
N62465-70-C-0324. 

— Sperry  Rand  Corp.,  St.  Paul,  Minn.  $1,- 
098,420.  Computer  components  and  asso- 
ciated spare  parts.  Naval  Ship  Systems 
Command,  Washington,  D.C.  N00024-70- 
C-1221. 

24 —  Honeywell,  Inc.,  Minneapolis,  Minn.  $12,- 
055,477  (contract  modification).  Second 
half  FY  1970  procurement  of  Rockeye  II 
weapons  system  components.  Naval  Air 
Systems  Command,  Washington,  D.C. 
N00019-70-C-0140. 

— Texas  Instruments,  Inc.,  Dallas,  Tex. 
$3,000,000.  Design,  development  and  fabri- 
cation of  AN/APS-116  radar  sets  for 
S-3A  aircraft.  Naval  Air  Systems  Com- 
mand, Washington,  D.C.  N00019-70-C- 
0398. 

25 —  The  Naval  Ship  Systems  Command,  Wash- 
ington, D.C.,  issued  the  following  con- 
tracts : 

General  Electric  Co.,  Schenectady,  N.Y. 
$6,834,000.  Designing  and  furnishing 
nuclear  propulsion  components.  N00024- 
70-C-5388.  $2,000,000  (contract  modifi- 
cation). Nuclear  propulsion  research 
and  development.  N00024-70-C-5027. 
North  American  Rockwell  Corp.,  Ana- 
heim, Calif.  $1,300,000.  Refurbishment 
and  modification  of  Ships  Inertial  Navi- 
gation Systems  (SINS).  N00024-70-C- 
5419. 

— Construcciones  Werl,  Inc.,  Bayamon,  P.R. 
$1,323,338.  Sewage  treatment  plants,  Naval 
Station,  Roosevelt  Roads,  P.R.  Naval 
Facilities  Engineering  Command,  Wash- 
ington, D.C.  N62475-70-C-0006. 

— Fuller-American,  San  Diego,  Calif.  $2,- 
354,400.  Construction  of  a base  brig, 
Chappo  Area,  Camp  Pendleton  Marine 
Base,  Calif.  Naval  Facilities  Engineering 
Command,  Washington,  D.C.  N62473-70- 
C-0030. 

26 —  FMC  Corp.,  Minneapolis,  Minn.  $8,900,- 
000.  Design,  development  and  prototype 
production  of  the  Mk  26,  Mods  0,  1 and  2, 
missile  launching  system.  Naval  Ordnance 
Systems  Command,  Washington,  D.C. 
N00017-68-C-2109. 

— General  Electric  Co.,  Pittsfield,  Mass.  $14,- 
568,890.  Fire  control  and  guidance  support 
equipment  (phase  IIIB)  for  Poseidon 
missiles.  Naval  Strategic  Systems  Project 
Office,  Washington,  D.C.  N00030-69-C- 
0125. 

— Honeywell,  Inc.,  Hopkins,  Minn.  $2,368,- 
280.  Mk  46  Mod  1 torpedoes  and  ancillary 
parts.  Naval  Ordnance  Systems  Command, 
Washington,  D.C.  N00017-69-C-1307. 

— Aerojet-General  Corp.,  Sacramento,  Calif. 
$2,632,796.  Sparrow  missile  rocket  motors 
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for  the  Navy  and  Air  Force.  Naval  Air 
Systems  Command,  Washington,  D.C. 
N00019-70-C-1229. 

— Philco-Ford  Corp.,  Philadelphia,  Pa.  $2,- 
433,684.  12  shipboard  computer  displays. 
Naval  Ship  Systems  Command,  Washing- 
ton, D.C.  N00024-70-C-1229. 

— Kollsman  Instrument  Corp.,  Elmhurst, 
N.Y.  $1,148,936.  Mk  90  Mod  1 and  Mk  91 
Mod  0 proximity  fuzes.  Naval  Ships  Parts 
Control  Center,  Mechanicsburg,  Pa. 
N00104-70-C-A083. 

27— ITT  Gilfillan  Corp.  Van  Nuys,  Calif.  $17,- 

592,000.  AN/SPS-48(V)  radar  sets.  Naval 
Ship  Systems  Command,  Washington,  D.C. 
N00024-70-C-1200. 

— The  Boeing  Co.,  Seattle,  Wash.  $1,351,817. 
Special  research  and  development  trials 
of  two  hydrofoil  vessels,  PCH-1  and 
AGEH-1.  Naval  Purchasing  Office,  Wash- 
ington, D.C.  N00600-69-C-0618. 

30 —  Hughes  Aircraft  Co.,  Culver  City,  Calif. 
$13,075,992.  Electronic  assemblies  for  the 
Poseidon  guidance  system.  El  Segundo, 
Calif.  Naval  Strategic  Systems  Project 
Office,  Washington,  D.C.  N00030-70-C— 
0056. 

31 —  North  American  Rockwell  Corp.,  Columbus, 
Ohio.  $5,603,600.  OV-10B  aircraft.  Naval 
Air  Systems  Command,  Washington,  D.C. 
N00019-69-C-0696. 

— Singer-General  Precision,  Binghampton, 
N.Y.  $4,515,500.  F-4E  weapon  system 
training  sets  (A/F  37U-T9),  and  instal- 
lation at  field  sites.  Binghampton  and 
Sunnyvale,  Calif.  Naval  Training  Device 
Center,  Orlando,  Fla.  N61339-70-C-0125. 

— Bell  Helicopter  Co.,  Hurst,  Tex.  $1,189,- 
977.  AH-1J  helicopter  rotor  blades,  drive 
mechanisms  and  components.  Naval  Avia- 
tion Supply  Office,  Philadelphia,  Pa. 
DA-AJ01-69-A-0314-GBCZ. 

— RF  Communications,  Inc.,  Rochester,  N.Y. 
$1,827,017.  AN/URC-58(V)  transceivers. 
Naval  Electronic  Systems  Command,  Wash- 
ington, D.C.  N00039-70-C-0534. 
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2 —  Thiokol  Chemical  Corp.,  Brigham  City, 
Utah.  $1,379,078.  Basic  rocket  motors  and 
related  data  for  the  Genie  rocket.  Ogden 
Air  Materiel  Area,  AFLC,  Hill  AFB,  Utah. 
F42600-70-C-0926. 

3 —  Davies  Supply  and  Manufacturing  Co., 

St.  Louis,  Mo.  $3,067,575.  Furnishing  and 
installing  equipment  for  an  electroplating 
process  facility,  Oklahoma  City,  Okla. 
Oklahoma  City  Air  Materiel  Area,  AFLC, 
Tinker  AFB,  Okla.  F34601-70-C-2479. 

— North  American  Rockwell  Corp.,  Anaheim, 
Calif.  $1,575,000.  Spare  parts  in  support 
of  the  Minuteman  III  weapon  system. 
Ogden  Air  Materiel  Area,  AFLC,  Hill  AFB, 
Utah.  F04701  68-C-0280. 

— The  Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  issued  the 
following  contracts : 

General  Electric  Co.,  West  Lynn,  Mass. 
$1,379,646.  Production  of  J-85  turbo- 
jet engines.  F33657-69-C-0008.  $1,119,- 
648.  Production  of  J-85  turbojets  and 
related  spare  parts.  F33657-70-C-0229. 
General  Motors  Corp.,  Indianapolis,  Ind. 
$10,591,190.  Production  of  T-41-A-1  and 
A -2  turbofan  engines.  F33657-67-C-0163. 
Philco-Ford  Corp.,  Newport  Beach,  Calif. 
$1,313,942.  Aerospace  ground  equipment 
for  airborne  radar  equipment.  F33657- 
70-C-0345. 

4 —  United  Aircraft  Corp.,  Stratford,  Conn. 
$4,737,632.  Components  parts  for  heli- 
copters. Warner  Robins  Air  Materiel  Area, 
AFLC,  Robins  AFB,  Ga.  F09603-70-C-2087. 

9 — Lockheed  Aircraft  Corp.,  Marietta,  Ga. 


$3,325,888.  Spare  parts  for  C-5A  aircraft. 
San  Antonio  Air  Materiel  Area,  AFLC, 
Kelly  AFB,  Tex.  AF33  (657)  15053.  $35,- 

756.000.  C-130E  aircraft,  spare  parts  and 
aerospace  ground  equipment.  Aeronautical 
Systems  Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  F33657-70-C-0481. 

10 —  Lear  Siegler,  Inc.,  Grand  Rapids,  Mich. 
$4,300,000.  Modification  of  the  navigation 
system  of  F-4D  aircraft.  Aeronautical 
Systems  Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  F33657-70-C-0877. 

11 —  The  Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  issued  the 
following  contracts  : 

General  Electric  Co.,  West  Lynn,  Mass. 
$2,780,356.  Production  of  T-64-GE-413 
turboshaft  engines.  F33657-69-C-1214. 
General  Electric  Co.,  Cincinnati,  Ohio. 
$3,000,000.  Development  of  an  advanced 
turbine  engine  gas  generator.  Evendale, 
Ohio.  F33657-70-C-0340.  $5,000,000.  En- 
gineering effort  and  services  applicable 
to  the  TF-39  engine.  Evendale,  Ohio. 
F33657-70-C-0531. 

— The  Electronic  Systems  Division,  AFSC, 
L.G.  Hanscom  Field,  Mass.,  issued  the 
following  contracts : 

Westinghouse  Electric  Corp.,  Baltimore 
Md.  $5,950,000.  Design,  manufacture, 
test  and  delivery  of  tactical  air  defense 
system  with  spares  and  support  equip- 
ment. F19628-70-C-0119. 

Raytheon  Co.,  Burlington,  Mass.  $3,900,- 
000.  Operation  and  maintenance  of  com- 
munication sites.  F19628-70-C-0021. 

— The  following  contracts  were  awarded  by 
the  Ogden  Air  Materiel  Area,  AFLC,  Hill 
AFB,  Utah: 

Superior  Steel  Ball  Co.,  New  Britain, 
Conn.  $1,533,000.  Component  parts  for 
anti-personnel  bombs.  Washington,  Ind. 
F42600-70-C-0655. 

AiResearch  Manufacturing  Co.,  Los  An- 
geles, Calif.  $1,738,428.  Modification  and 
repair  of  central  air  data  computer 
components  applicable  to  the  RF-4 
series  aircraft.  Torrance,  Calif.  F04606- 
69-A-0207. 

12 —  M-B  Associates,  San  Ramon,  Calif.  $1,- 

024.000.  Auxiliary  penetration  aid.  Space 
and  Missile  Systems  Organization,  AFSC, 
Los  Angeles,  Calif.  F04606-69-A-0239. 

— The  Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  issued  the 
following  contracts : 

LTV  Electrosystems,  Inc.,  Dallas,  Tex. 
$1,533,885.  Communications  equipment. 
F33657-70-C-0325. 

Lockheed  Aircraft  Corp.,  Marietta,  Ga. 
$50,000,000.  C-5A  aircraft.  AF33(658)- 
15053. 

13 —  Hayes  International  Corp.,  Birmingham, 
Ala.  $2,251,283.  Inspection  and  repair,  as 
necessary,  maintenance  and  modification  of 
C-130  aircraft.  Warner  Robins  Air  Materiel 
Area,  AFLC,  Robins  AFB,  Ga.  F09603- 
70-C-0793. 

— General  Dynamics  Corp.,  Fort  Worth,  Tex. 
$6,746,705.  Spare  parts  for  F-lll  aircraft. 
Sacramento  Air  Materiel  Area,  AFLC, 
McClellan  AFB,  Calif.  AF33 (657 ) 13403. 

— Singer-General  Precision,  Inc.,  Bingham- 
ton, N.Y.  $2,379,397  (contract  modifica- 
tion). F-lll  mission  simulators.  Aeronau- 
tical Systems  Division,  AFSC,  Wright- 
Patterson  AFB,  Ohio.  AF33657-15427. 

— The  San  Antonio  Air  Materiel  Area,  AFLC, 
Kelly  AFB,  Tex.,  issued  the  following 
contracts : 

Kollsman  Instrument  Corp.,  Elmhurst, 
N.Y.  $1,140,481.  Pressure  temperature 
test  sets.  F41608-69-D-9020. 

AiResearch  Manufacturing  Co.,  Phoenix, 
Ariz.  $4,525,562.  Gas  turbine  engines. 
F41 608-7  0-D-1 401. 

16 —  United  States  Underseas  Cable  Corp., 
Washington,  D.C.  $5,296,861.  Engineering, 
furnishing  and  installing  a submarine 
cable  system  in  the  Pacific.  Simplex  Wire 
and  Cable  Co.,  Newington,  N.H.  Okla- 
homa City  Air  Materiel  Area,  AFLC, 
Tinker  AFB,  Okla. 

17 —  North  American  Rockwell  Corp.,  Canoga 
Park,  Calif.  $2,708,416.  Thor  missile  pro- 
pulsion systems.  Space  and  Missile  Systems 
Organization,  AFSC,  Los  Angeles,  Calif. 
F04701-69-C-0333. 

19 — General  Electric  Co.,  West  Lynn,  Mass. 
$2,800,000.  T-64  aircraft  engine  compo- 
nents. Aeronautical  Systems  Division, 


AFSC,  Wright-Patterson  AFB,  Ohio. 

F33657-70-C-0545. 

23—  The  Boeing  Co.,  Seattle,  Wash.  $2,009,837. 
Design,  development,  study  and  test  pro- 
grams for  Minuteman  missiles.  Space  and 
Missile  Systems  Organization,  AFSC,  Los 
Angeles,  Calif.  F04701-69-C-0153. 

24 —  General  Dynamics  Corp.,  Fort  Worth,  Tex. 
$11,730,000.  F-lll  aircraft.  Aeronautical 
Systems  Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  AF33 (657)  13403. 

25 —  The  Space  and  Missile  Systems  Organiza- 
tion, AFSC,  Los  Angeles,  Calif.,  awarded 
the  following  contracts : 

McDonnell  Douglas  Corp.,  Huntington 
Beach,  Calif.  $1,695,000.  Launch  support 
services  and  related  tasks  supporting 
Thor  booster  space  programs.  Hunting- 
ton  Beach  and  Vandenburg  AFB,  Calif. 
F04701-70-C-0037. 

General  Motors  Corp.,  Goleta,  Calif.  $1,- 
799,697.  Hypervelocity  Range  Research 
Program.  F04701-70-C-0118. 

AVCO  Corp.,  Greenwich,  Conn.  $9,225,- 
627.  Ballistic  missile  penetration  aids. 
F04701-68-C-0039. 

— Doehler- Jarvis  Div.,  National  Lead  Co., 

Toledo,  Ohio.  $1,151,967.  Component  parts 
for  munitions.  Batavia,  N.Y.,  and  Toledo. 
Ogden  Air  Materiel  Area,  AFLC,  Hill 
AFB,  Utah.  F42600-70-C-0661-P003. 

— General  Electric  Co.,  West  Lynn,  Mass. 
$1,000,000.  Component  inprovement  pro- 
gram for  T-58  and  J-85  series  aircraft 
engines.  Aeronautical  Systems  Division, 
AFSC,  Wright-Patterson  AFB,  Ohio. 
F33657-70-C-0545-P002. 

26 —  General  Electric  Co.,  Cincinnati,  Ohio.  $13,- 

100,000.  TF-39  turbofan  aircraft  engines. 
Evandale,  Ohio.  Aeronautical  Systems  Divi- 
sion, AFSC,  Wright-Patterson  AFB,  Ohio. 
AF33  (657)  15003. 

27 —  Lockheed-Georgia  Co.,  Marietta,  Ga.  $3,- 
974,074.  C-5A  spare  parts.  Detachment  31, 
San  Antonio  Air  Materiel  Area,  AFLC, 
Marietta,  Ga.  AF  33(657)15053. 

— United  Aircraft  Corp.,  East  Hartford, 
Conn.  $2,007,200.  Repair  kits  for  TF-30 
series  aircraft  engines.  Aeronautical  Sys- 
tems Division,  AFSC,  Wright-Patterson 
AFB,  Ohio.  N383-69000A-SC45. 

30 —  Hayes  International  Corp.,  Birmingham, 
Ala.  $1,361,394.  Management  and  opera- 
tion of  the  Air  Force  Publications  Dis- 
tribution Center,  Baltimore,  Md.  Procure- 
ment Div.,  2750th  Air  Base  Wing,  Wright- 
Patterson  AFB,  Ohio.  F33600-70-C-0242. 

— The  Boeing  Co.,  Wichita,  Kan.  $1,162,290. 
Modification  kits  for  C-135  and  KC-135 
aircraft.  Oklahoma  Citv  Air  Materiel 
Area,  AFLC,  Tinker  AFB,  Okla.  F34601- 
69-A-0419. 

—The  Aeronautical  Systems  Division,  AFSC, 
Wright-Patterson  AFB,  Ohio,  awarded  the 
following  contracts : 

General  Dynamics  Corp.,  Fort  Worth, 
Tex.  $51,081,576.  F-lll  aircraft.  AF33 
(657)-13403. 

Bendix  Corp.,  Teterboro,  N.J.  $2,880,000. 
Computers  for  F-105  and  F-106  aircraft. 
F33657-70-C-0880. 

31-  — Lear  Siegler,  Inc.,  Grand  Rapids,  Mich. 

$1,541,556.  AN/AJB-7  computer  compo- 
nents applicable  to  aircraft  bombing  sys- 
tems. Aeronautical  Systems  Division, 
AFSC,  Wright-Patterson  AFB,  Ohio. 
F33657-70-C-0192. 

— International  Telephone  and  Telegraph 
Corp.,  Nutley,  N.J.  $1,905,000.  QRC-510 
electronic  countermeasure  equipment.  Aero- 
nautical Systems  Division,  AFSC,  Wright- 
Patterson  AFB,  Ohio.  F33657-70-C-0816. 

— The  Space  and  Missile  Systems  Organiza- 
tion, AFSC,  Los  Angeles,  Calif.,  awarded 
the  following  contracts : 

The  Boeing  Co.,  Seattle,  Wash.  $1,276,- 
600.  Installation  and  test  support  for 
the  hard  rock  silo  development  program. 
F04701-69-C-0186. 

Philco-Ford  Corp.,  Palo  Alto,  Calif.  $4,- 

500,000.  Operation  and  maintenance  of 
Air  Force  Satellite  Control  Facility 
tracking  stations,  New  Boston,  N.H. 
F04701-70-C-0114. 

Lockheed  Aircraft  Corp.,  Sunnyvale, 
Calif.  $4,300,000.  Operation  of  AF  Satel- 
lite Control  Facility  tracking  stations. 
F04701-70-C-0013.  $3,078,000.  Operation 
and  maintenance  of  AF  Satellite  Control 
Facility  tracking  stations.  Alaska  and 
Hawaii.  F04701-70-C-0012. 
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Military  Construction  Request 
for  FY  1971  Totals  $2,069  Billion 


Air  Force  Gets 
New  Centrifuge 

A multi-stress  device,  called  a dy- 
namic environment  simulator  (DES), 
has  been  placed  into  operation  by  the 
Air  Force  at  the  Aerospace  Medical 
Research  Laboratory,  Wright-Patter- 
son  AFB,  Ohio.  It  was  designed  for 
the  laboratory  by  The  Franklin  Insti- 
tute Research  Laboratories,  Philadel- 
phia, Pa. 

The  large,  sophisticated  centrifuge 
has  a rotating  mass  of  180  tons  and 
was  designed  to  determine  tolerance 
limits  of  the  human  body  to  a variety 
of  environmental  conditions  that  exist 
in  high  speed  aircraft  and  in  space 
flight. 

Among  the  flight  effects  which  the 
DES  duplicates  are  acceleration  and 
deceleration  of  different  intensities, 
with  onset  over  varying  periods,  in 
any  direction  through  the  body,  toss- 
ing, tumbling,  buffeting,  and  other 
random  motions;  and  vibrations  of 
the  type  produced  by  various  rocket 
launching  systems.  These  motions 
may  be  coupled  with  diverse  degrees 
of  atmospheric  pressure,  temperature, 
and  humidity  inside  the  cabin,  to 
measure  the  total  amount  of  stress 
induced  by  the  flight  environment. 

The  DES  consists  of  three  basic  ro- 
tating parts : the  arm  which  can 

reach  56  revolutions  per  minute  and 
20  gs;  the  fork  gondola  which  reaches 
30  rpm;  and  the  cab  which  reaches 
150  rpm. 


The  Defense  Department  has  sub- 
mitted to  Congress  a Military  Con- 
struction Authorization  Bill  for  FY 
1971  totaling  $2,069,094,000.  The  bill 
includes  authorizations  in  support  of 
the  military  services,  the  defense 
agencies  and  the  reserve  components. 

Projects  included  in  the  authoriza- 
tion request  are  located  at  260  named 
military  installations  in  the  United 
States,  the  Caribbean,  Europe,  Pacific 
Islands,  Japan  and  Korea. 

Also  included  in  the  total  request  is 


$809,038,000  for  military  family  hous- 
ing. New  construction  of  family  hous- 
ing units  accounts  for  $196,507,000  of 
this  total,  for  8,000  units  in  the 
United  States  and  overseas.  The  bal- 
ance represents  maintenance  and  op- 
eration, improvements  to  existing 
quarters,  leasing  costs,  and  payments 
of  principal  and  interest  on  mortgage 
obligations. 

Major  elements  of  the  authorization 
request  are  contained  in  table  below. 


Proposed  Military  Construction  Authorization 
for  FY  1971 


u.s. 

Locations 

Overseas 

Locations 

Not  Specified 

Total 

Army 

$ 

514,877,000 

$112,578,000 

$ — 

$ 627,455,000 

Navy 

258,469,000 

25,752,000 

— 

284,221,000 

Air  Force 

223,422,000 

43,858,000 

— 

267,280,000 

Reserve 

Components 

37,500,000 





37,500,000 

Defense  Agencies 

8,600,000 

— 

35,000,000 

43,600,000 

Subtotal 

$1,042,868,000 

$182,188,000 

$35,000,000 

$1,260,056,000 

Military  Family 
Housing 





_ 

809,038,000 

Total 

$1,042,868,000 

$182,188,000 

$35,000,000 

$2,069,094,000 
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AFCS  and  GEEIA  Join, 


Fireproof  Flight  Suits  Tested 


Move  to  New  Headquarters 

The  Air  Force  has  announced  the  restructuring  and  relocation 
of  the  Air  Force  Communications  Service  (AFSC),  Scott  AFB,  111., 
and  its  consolidation  with  the  Ground  Electronics  Engineering 
Installation  Agency  (GEEIA),  Griffis  AFB,  Rome,  N.Y.  The  com- 
mand will  retain  the  AFCS  designation  and  will  be  headquartered 
at  Richards-Gebaur  AFB,  Mo. 

The  merger  will  give  the  Air  Force  a single  manager  concept 
for  communications-electronics,  capable  of  performing  engineering, 
installation,  operation  and  maintenance.  Consolidation  is  expected 
to  produce  a savings  of  $14  million  annually,  with  manpower  reduc- 
tions of  2,100  persons. 

The  action  includes  reorganization  of  intermediate  head- 
quarters, and  collocation  and  union  of  AFCS  and  GEEIA  units 
throughout  the  world. 

Eliminated  in  the  consolidation  are  the  six  geographical  divi- 
sions of  the  continental  United  States  by  AFCS  and  GEEIA.  In 
their  place  are  two  new  regions:  the  Northern  Area,  with  head- 
quarters at  Griffis  AFB,  N.Y. ; and  the  Southern  Area,  with  head- 
quarters at  Oklahoma  AFS,  near  Tinker  AFB,  Okla. 

GEEIA’s  Pacific  Region  will  be  consolidated  with  AFCS’s 
Pacific  Communications  Area,  with  headquarters  at  Wheeler  AFB, 
Hawaii. 

Activation  of  a special  headquarters  detachment  at  Richards- 
Gebaur  AFB  on  March  15  marked  the  beginning  of  the  relocation- 
consolidation  process,  which  is  expected  to  be  completed  by  Septem- 
ber 30.  AFCS  will  assume  command  of  the  base  on  July  1. 


Air  Force  pilots  may  have  a 
fireproof  replacement  for  cotton 
flight  suits  in  the  near  future, 
because  of  a fiber  called  poly- 
benzimidazole (PBI). 

In  comparison  tests  under 
conditions  of  jet  fuel  fires,  with 
temperatures  from  1,800  to 
2,200  degrees  F.,  PBI  showed 
less  than  10-percent  body  area 
burned,  with  only  slight  char- 
ring and  no  ignition.  Cotton 
suits  showed  greater  than  60 
percent  body  area  burned  and 
non-melting  nylon  greater  than 
35  percent. 

Of  the  three  materials,  only 
PBI  provided  protection  against 
blistering  for  more  than  three 
seconds. 

Wear  tests  of  PBI  cloth  will 
be  conducted  this  summer  with 
the  procurement  of  suits  by  the 
Life  Support  System  Program 
Office,  Aeronautical  System  Di- 
vision, AFSC,  Wright-Patter- 
son  AFB,  Ohio. 


